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THE SWARTHMORE COLLEGE ECLIPSE EXPEDITION TO 
NEW HAVEN, JANUARY 24, 1925. 


By JOHN A. MILLER. 


New England may well be proud of herself, for in a season when 
clouds were likely, the skies were clear, not only on eclipse day, January 
24, but on the two days preceding. In fact she furnished all the clear 
weather that was necessary to make the final adjustment of instru- 
ments, and to observe the eclipse. Despite such other favorable condi- 
tions, however, the thermometer registered 2° above zero. on the day 
of the eclipse. 

Reports of the United States Weather Bureau indicated that the 
eastern part of the path of totality in the United States was more likely 
to be clear than the western. The Swarthmore College Eclipse Expedi- 
tion therefore chose New Haven, Connecticut, as a site from which to 
make its observations. The Yale University Observatory authorities in- 
vited the expedition to install its instruments on the observatory 
grounds, a courtesy which was accepted and one which was thoroughly 
appreciated. The members of the expedition acknowledge their in- 
debtedness to every one connected with the Yale Observatory. 

The entire program of observations was concentrated upon getting 
as much knowledge of the corona as possible. The corona was photo- 
graphed with cameras ranging in focal length from 62.5 ft. to 17 in. 
An *ttempt to obtain the flash spectrum was made with two objective 
graung spectroscopes. An attempt to detect motion in the corona was 
mae with two Etalon interferometers. 

The cameras consisted of one 62.5 ft. focal length, 9 in. aperture; 
twin cameras 15 ft. focal length, 634 in. aperture ; a camera 72 in. focal 
length, 5 in. aperture; and one 17 in. focal length. 

The 62.5 ft. camera was in charge of Ross W. Marriott and Isaac 
L. Battin of Swarthmore, who made eight exposures, exposure times 
varying from one second to thirty-three seconds. 

The twin 15 ft. cameras were in charge of Professor Miller and Earl 
L. Williams of Swarthmore, who made two exposures in each camera. 

The 72 in. camera was in charge of Miss Louise France and Mrs. 
Max B. Miller, who made five exposures. 

The 17 in. camera was in charge of Max. B. Miller, Jr., who made 
four exposures. 
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One of the objective grating spectrographs was.so adjusted as to 
photograph in the blue end of the spectrum. This instrument was in 
charge of Mrs. Ross W. Marriott of Swarthmore, and Mr. Witmer of 
the University of Pennsylvania. 

The other objective grating spectrograph was designed and made by 
Professor Heber D. Curtis of Allegheny Observatory. The grating 
was 34 inches focal length. He succeeded in photographing the spec- 
trum down to below 8800 A—nearly 2500 A farther into the infra-red 
than any flash spectrum had been carried before. This is the most 
significant new thing that was accomplished by the expedition. Dr. 
Curtis will give the details of the results in a later paper. 

The corona of 1925 was a beautiful spectacle resembling somewhat 
the corona of 1923, though it seemed to be more like the corona of 
maximum sunspots than the corona of 1923 did. The corona at the 
west side of the sun was full of detail. With the 62.5 ft. camera this 
detail was particularly well shown. The great streamer on the north- 
west limb of the sun extended out about five-sixths of the diameter of 
the moon on the longest exposures. This was a striking streamer of a 
pyramidal shape, the base subtending an angle of several degrees. The 
material in the base was arranged in concentric arches. There was an- 
other long streamer on the southwest limb of the sun which did not 
contain so much detail, also the long equatorial streamers such as usual- 
lv appear at the time of a minimum sunspot period. The streamers in 
the eastern side of the corona were long and simple. They could be 
measured on these plates to about five-sixths the diameter of the moon. 

\round the North Pole of the sun there appear the usual polar stream- 
ers, arranged more or less symmetrically with regard to the axis of ro- 
tation. Around the South Pole of the sun there appears in addition 
to the regular polar streamers a very striking phenomenon, resembling 
in a way, yet not exactly, similar phenomena in the corona of 1923. 
The polar streamers are there, and just a little farther to the east are 
the synclinal rays. Between these synclinal rays and the Pole there is 
a large bunch of streamers which are clearly not the usual polar 
streamers. They seem to come up from behind the sun and turn back 
abruptly so that the observer looking along the edge where they turn 
sees the boundary between these streamers and the space beyond as a 
line running almost perfectly straight for about 400,000 miles. As was 
said above, there was a similar though unlike phenomenon around the 
South Pole of the sun in the eclipse of 1923 (see Astrophysical Journal, 
Vol 61, p. 79). There was also in the corona of 1923 a corresponding 
sheet at the North Pole. This sheet was the less bright of the two, and 
it was perfectly clear that it was formed by a great number of fine 
streamers and that these streamers did turn back. 

In looking at the negatives of this eclipse one gets the same general 
impressions as from those of the 1923 eclipse, although the detail is not 
so well marked. 


Two Etalon interferometers were used, similar to the one employed 
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THE SoutuH PoLar REGION oF THE SOLAR CORONA, JANUARY 24, 1925, 
Made by the Swarthmore College Eclipse Expedition at New Have . Focal length of camera 62.23 ft. 

Note the sharp boundary of the recurving streamers just below the South Pole. 
Reduced to one-half scale in reproduction. 
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Exposure 33 seconds. 
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by the Sproul Observatory Expedition in Mexico in 1923. Dr. Wright 
had charge of the interferometer work in Mexico. He used the same 
instrument in New Haven, but he increased the separation of the plates 
somewhat. 

Dr Curtis of the Allegheny Observatory designed and built an Eta- 
lon interferometer which he exposed during totality. The separation 
of his plates was less than of those used in Mexico. The Mexican plate 
showed that the coronal image was very much overexposed and that 
there was no indication of a ring system. <A possible explanation 
of this was that the continuous spectrum was so strong as to mask 
the ring system. In order to avoid this both Curtis and Wright put in 
their optical system a prism which would tend to weaken the continu- 
ous spectrum, making it easier therefore to isolate the green line 5303. 
Neither instrument yielded as much as was expected. 


It was thought 
that in Mexico it was possible 


that the coronium ring was not bright 
enough to impress itself. As a check on its brightness Dr. Wright made 
a spectrum of the corona with a one-prism spectrograph. On this 
spectrogram, the green coronal line appeared reasonably bright. It is 


entirely possible that the plan is not feasible, but 


1S proposed to re- 


peat the experiment again with slight modification in Sumatra 

light very short exposures were made on the moon with a camera 
634 in. aperture and 15 ft. focal length for the purpose of trying again 
the experiment suggested by Dr. Poor (see sti 


61). Six images of the moon were obtained, four 
on the other. The night before a star field was 
plates, and on the day of the eclipse a star field w: 
about 12° north of the sun. These plates have not 
examined. A casual examination shows that the 
iteness that one would like because of the low altitude of the sun and 
rather bad seeing. None of these plates have 
instrument was in charge of Professor Pitman, 
S. W. Johnson. 

Mr. Wilson M. Powell, Jr., assisted by Adrian Rubel made three 
photographs in color, using Lumiere plates. One was made with a lens 
of 30 in. focus which was mounted on a polar axis and exposed for 
the two minutes of totality upon the corona. 
very faithfully the colors in the sky and the pearly color of the corona. 
There is in the picture of the corona considerable yellow, some orange, 
and some red. With two stationary cameras he photographed the entire 
landscape, and the sky. The entire effect is very beautiful, showing well 
the turquoise blue of the sky, and the general hue which enveloped the 
earth. They represent the general effect extremely well, an 





been measured. This 
Bevan Sharpless, and 


This picture represents 


id are beau- 
tiful pictures. The Pathe News provided motion picture camera with 
which it was hoped we might record the shadow bands. Laths, one 
foot apart, were placed on the snow. No shadow bands were photo- 
graphed. This instrument was operated by Mrs. J. A. Miller. 

The Pathé News sent Mr. Charles Charlton, who was with the Sproul 
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Observatory expedition in Mexico, to New Haven, to make a motion 
picture of the eclipse and of the instruments. Four copies of the 
motion picture were given the expedition by the Pathé people, with 
the privilege of loaning it for non-commercial purposes. The Sproul 
Observatory is willing to send the picture to anyone who asks for it, 
the only expense being that of transportation and insurance. 





THE ECLIPSE OF JANUARY 24, 1925, AT THE MARIA 
MITCHELL OBSERVATORY. 


By MARGARET HARWOOD. 


The island of Nantucket, forty miles from the southeastern coast of 
Massachusetts, was the most eastern piece of land within the path of 
the total eclipse. Nantucket is also the home of the Maria Mitchell 
Observatory, so that, in spite of the fact that the chances for a clear 
sky were less favorable than on the main land, it behooved us to stick 
to our post and to make preparations as though clear weather were a 
certainty. 

We were well repaid, for the morning of January 24 was cold, and 
the sky was perfectly. clear excepting the cloud-bank, which during 
very cold weather at Nantucket always lies low along the southeastern 
horizon. In less than ten minutes after sunrise time, the sun rose above 
the bank into a cloudless sky. About half an hour before totality one 
small cumulus cloud, of haystack shape, passed between the sun and 
the horizon. It remained in the southeastern sky during the remainder 
of the eclipse, but was too far away to cause any alarm lest it should 
obscure the sun. According to the official thermometer at the U. S. 
Weather Bureau Station on Nantucket, the temperature was -++5° at 
7:00 a. M., +7° at 8:00, +8° at 8:30, and it remained +8° until after 
9:30, when the mercury began to rise. At 12 M. it was +14°. 

In addition to assistance from several of its Nantucket friends, the 
Observatory had the good fortune to be selected for one of the Har- 
vard eclipse stations, and to have Professor Edward S. King and Miss 
Cecilia H. Payne as the cooperating astronomers. 

The personnel and duties of the joint eclipse party were as follows: 

Professor King used the photometer which he had designed for the 
purpose of photographing the light of the corona in two colors of 
three different intensities. Since he has described elsewhere in 
PopuLAR AsTRONOMY* this and other pieces of work which belong 
primarily to the Harvard expedition, I will describe only the program 
planned and carried out by the Maria Mitchell Observatory, merely 
mentioning the Harvard work in order to give a more graphic picture 
of the whole, and to record the parts taken by residents of Nantucket. 


*May, 1925, p. 289. 
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On the deck, or flat roof, of the Observatory study were mounted 
Professor King’s photometer, a 4-inch Voigtlander camera, (also be- 
longing to the Harvard Observatory), which was operated by Mr. 
Horace Marks of Nantucket, and the Nantucket 3%-inch Alvan Clark 
telescope. With the latter, Mr. Albert G. Brock observed the second 
and third contacts. Josiah S. Barrett, a senior in the High School, 
was recorder for the observers on the deck. 

There were three instruments and three observers in the dome of the 
Observatory. The 5-inch Clark refractor that belonged to Maria 
Mitchell, and the 74-inch Cooke photographic telescope are mounted 
on the same pier. With the 5-inch, Miss Payne observed the second 
and third contacts and guided while I made five photographs with the 
Cooke telescope. Mr. Alvin E. Paddock managed the shutter and 
timed the exposures for these plates. He also assisted Professor King 
by exposing a plate for sixty-five seconds in a Goertz quartz lens cam- 
era, which was strapped to the 5-inch telescope. The triplet lens of the 
Cooke telescope is an F/4.5 combination, having a focal length of 
3334 inches. The plates made with it were exposed 2, 5, 10, 5, and 2 
seconds respectively. Eastman Speedway plates, backed with lamp- 
black, were used. All came out satisfactorily. The diameter of the 
image of the moon is 0.8cm. Coronal streamers in the northwest and 
southwest quadrants can be followed for 1.5 and 1.3 cm, respectively ; 
in other words, they extend out 1,600,000 miles and 1,400,000 miles 
from the surface of the sun. Within the arch which lies at the base 
of the streamer on the northwest a tall, thin prominence about one 
millimeter or 100,000 miles in height, is easily discerned. Another 
prominence is apparently superposed on the coronal streamer which 
extends from the southwestern limit of the sun. A sixth plate was 
taken about five minutes after totality for the crescent sun. The aper- 
ture was cut down to two inches, and the exposure was less than half 
a second. The plate of ten seconds’ exposure was designed for meas- 
urements of the brightness of various parts of the corona. By means 
of Dr. H. T. Stetson’s thermo-electric photometer the corona will be 
compared with out-of-focus star images. Photographs of two. star 
regions were made on the Wednesday night preceding the eclipse. 
Upon a portion of the corona plate, and also of each star plate, an ex- 
posure was made on a Chapman-Jones plate tester with a Hefner 
lamp, thereby making it possible to express light intensity in terms of 
the standard light emitted by the Hefner lamp. Each plate tester ex- 
posure was made as soon as possible after the corresponding star or 
corona photograph, and was developed in the same tray simultaneously 
with the plate of which it was a part. I am indebted to Professor King 
for this method of standardization. 

Miss Payne observed the times of the first and last contacts without 
the aid of a telescope. The observations made by her and Mr. Brock 
of the second and third contacts agree within one second. Totality be- 
gan nearly four seconds late, but it ended practically “on time.” Stop 
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watches were used for all contacts excepting Mr. Brock’s observation 
of the beginning of totality. The standard time watches, by which the 
stop watches were read, were corrected by the radio signals at 8:40 
and 9:40 on the morning of the eclipse. The times of contact com- 
puted from the Besselian elements and the times recorded by each ob- 
server are given in the accompanying table. 


Predicted Observed Observed 
ee Payne Brock 
m s h m Ss ! n 8s 
First contact 8 03 34.2 8 04 25.1 
Second contact 9 16 01.4 9 16 05.3 9 16 06 
Third contact Diy 34.2 9 TF 34.3 9 Tf 35.2 
Fourth contact 10 36 51.7 10 35 51.7 


Tests of the light of the sky near the sun during totality, which were 
planned by Professor King, were carried out by Mrs. F. V. Fuller, 
Mrs. Henry Bean, and Miss Marguerite Ottman. In all the photo- 
graphic work the exposures were timed by means of metronomes. The 
work was so planned and carried out that every member of the Nan- 
tucket eclipse party was free to observe the corona for at least twenty 
seconds. 

Mrs. FE. S. Morris organized the ‘shadow band contingent,’’ whose 
duty it was to observe shadow bands as they passed over a large piece 
of white beaver board placed on the ground. The plan was to indicate 
on the board, by means of a parallel ruler, the direction of the line of 
the bands, the direction of the wave front, and the distance between 
any two bands. The exact directions could be obtained afterwards by 
means of an engineer’s compass. It was hoped that the distance from 
crest to crest could also be measured by counting the number lying at 
any instant of time between the crossbars of the parallel ruler, and 
also that the velocity of the bands could be estimated by counting the 
seconds of time it would take one crest to move the distance between 
the rulers. The observers were Mrs. Morris, Mrs. A. L. B. Fisher, 
Mrs. Ek. W. Norcross, Arthur J. Barrett, and Eugene S. Morris. They 
observed from a field about one hundred feet east of the residence of 
Mr. and Mrs. Morris on Easton Street. This station was protected 
from the full sweep of the wind on the northwest, west, and south. It 
was exposed on the north and east. The water of Nantucket Harbor 
is less than nine hundred feet east of the station, which is not more 
than five feet above sea-level. 

These observers noticed the shadow bands for eighty-five seconds 
before totality and for sixty-seven seconds afterward. The bands be- 
gan as a faint shimmering effect and it was impossible to observe their 


position during the first twenty-five seconds. They could be seen much 


more distinctly after totality than before. The width of the bands was 
one inch before, one and one quarter inches after, totality. The dis- 
tance between the bands was three and one-half inches before, three 
and three-quarters inches after totality. The bands moved too fast for 
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measures of velocity or wave-length. The general direction of the 
bands, or line of waves, was observed to be from northwest to south- 
east; the direction of motion was at right angles to this, that is, from 
northeast to southwest, before totality. After totality Mrs. Morris, 
Mrs. Fisher, and Mr. Morris observed the wave front to move in the 
same general direction as before, while Mrs. Norcross and Arthur Bar- 
rett observed the motion to be in the opposite direction. The two per- 
sons last mentioned were facing at right angles to the direction in 
which the others observed. The measures of direction of the shadow 
bands are given below. 


Berore TOrTa.its 


Direction of bands in azimuth: From S 59° E to S‘'121° W 
Direction of motion in azimuth: Toward S 31° W 
AFTER Tot 
Direction of bands in azimuth: From S 28° E to S 152° W 
Direction of motion in azimuth: Toward S 62° \W rris, Mrs. F 
Ir. } 
Toward S 118 \I Nor- 


Observations of shadow bands were made at several other places in 
the town of Nantucket. Five persons standing in close proximity to 
one another all agree that after totality the bands moved in 


the oppo- 
Lil¢ ppo 


site direction, while an observer in another locality (about as near the 
water as were Mrs. Morris and her co-workers) noticed that the bands 
moved in the same direction after totality as befor« \t her home on 
North Liberty Street, which is exposed to the full sweep of wind on 
the north and northwest, Mrs. A. G. Brock recorded a distance of one 
and one-half feet between the crests of each band. Before totality the 
waves were moving in a southwesterly directio1 \fter totality she 
observed the direction to change in rather quick succession from mov- 
ing at first from northeast to southwest, to begin to run from west to 
east, then from north to south, and lastly f1 northwest to southeast. 


G. E. Grimes, the official in charge at the U. S. Weather Bureau 
Station, made meteorological observations every fifteen minutes durin 

the eclipse and was on the watch for any fall of the thermometer dur- 
ing totality, but none was observed. The wind was northwest and 
ranged in velocity from ten to thirteen miles an hour. His son, Robert 
Grimes, ascertained the velocity of shadow bands to be 179 feet per 
second. To do this, he obtained a velocity of 86 feet per second for the 
small cumulus cloud by means of a nephoscope. The speed of the 
shadow bands was compared with that of the cloud. He recorded the 
direction of the bands as being from northwest to southeast before 
totality, from northeast to southwest afterward. The direction of mo- 
tion was from north to south before, and from northwest to southeast 
after totality. He estimated the width of the bands as two inches, and 
their distance apart as one and one-quarter inches. Although the 
bands flickered a great deal, they appeared continuous with no patches. 
They were not so distinct after the eclipse as before. 
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Several generations ago, an interest in astronomy seems to have 
arisen naturally on Nantucket where a knowledge of navigation was a 
necessity to the whalers sailing to all parts of the world, and where the 
isolation and the quiet life of the Quakers gave serious-minded per- 
sons plenty of time to ponder over natural phenomena. In those days 
there lived Walter Folger, Jr., clock-maker, lawyer, statesman, and 
mathematician. In the last decade of the eighteenth century he made 
several telescopes. Among these an 8-inch reflector was remarkably 
good. He also made a clock which, besides giving the hour, minute, 
and second of time, registered accurately for over a century the day of 
the month, the times of rising and setting of both sun and moon, and 
also the sun’s place in ‘the ecliptic, and the moon’s phases. The eclipse 
of the sun of June 18, 1806, which was total over a large part of New 
England, missed Nantucket by a few miles. But Mr. Folger, with the 
assistance of two whaling captains, made the most of the partial 
eclipse: By timing the contacts at that time and during the eclipse of 
1811 he corrected the recorded latitude of Nantucket. 

In 1831 William Mitchell and his twelve year old daughter, Maria, 
obtained the position of their observatory from observations of the 
contact times of the annular eclipse, the central path of which passed 
over Nantucket. Mr. Mitchell was a teacher, surveyor, and amateur 
astronomer. He aroused both in his own children and in his pupils a 
love for astronomy to the extent that, as one of his least interested 
daughters admitted in later years, “If anyone had asked a child in our 
family, ‘Who was the greatest man who ever lived?’ the answer would 
have come promptly, ‘Herschel’.”. Maria Mitchell followed in her 
father’s footsteps and gave Nantucket much for which to be proud by 
her research, her strength of character, and the lasting influence she 
exerted both as teacher and librarian at Nantucket and as teacher at 
Vassar College. 

With all this heritage from its Quaker ancestors, it was not difficult 
beforehand to arouse enthusiasm in Nantucket over the eclipse. Cer- 
tainly everybody had some idea of what to expect, and, with the excep- 
tion of a few whose religious instincts or fears caused them to close the 
blinds and pray, practically everyone witnessed and was deeply im- 
pressed by the beautiful spectacle. This eclipse incited an even keener 
interest in astronomy, however, including a respect for accuracy and 
for research work in general. Several persons confessed to surprise 
that the eclipse came on the predicted “minute” and asked why the 
moon crossed the sun from west to east. It seems that they had felt 
confident that I had made a mistake during my publicity campaign, and 
were looking forward to the surprise I should experience when the 
moon crossed the sun from east to west. It was also believed that the 
eclipse might begin before sunrise, and when dawn brought nothing 
unusual, word was telephoned around that it was nonsense to expect an 
eclipse that day. 

The majority of the residents, however, were better informed and 
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many made interesting observations in addition to those already men- 
tioned on shadow bands. The behavior of animal and plant life 
rang true to eclipse tradition. From the tower of the South Church the 
editor of the local paper watched the moon’s shadow, like the dense 
blackness of an approaching storm, rush in from the northwest, sur- 
round Muskeget and Tuckernuck Islands, and present a definite line of 
demarcation as it advanced across Nantucket. 





THE SEAGRAVE OBSERVATORY ECLIPSE EXPEDITION. 
By LEWIS J. BOSS and CHESTER A. MOWRY. 


A decision to send a party into the shadow path of the solar eclipse 
of January 24, 1925, was made early in September, 1924. In selecting 
a site consideration was given to (1) accessibility to the Observatory, 
and (2) the probability of clear weather in that locality. New Haven, 
Conn., was favored from the first, as it fulfilled the conditions stated 
above and moreover was nearly in the exact center of the eclipse track. 
At the October meeting of the A. A. V.S.O. at Harvard College, Prof. 
Ernest .W. Brown, of Yale University Observatory, very kindly invited 
us to locate on their grounds at New Haven. This most generous offer 
was accepted and preparations were at once started. In view of the 
short time of totality it was decided to make all observations photo- 
graphically and to use a photo-electric type of photometer in an attempt 
to measure the coronal light 

A camera utilizing a lens of 1% inches aperture and of 14-inch focus 
was provided for taking direct photographs of the corona, on plates 
sensitized to different portions of the spectrum with pinacyanol, kryp- 
tocyanin, erythrosine, etc. This instrument gave pictures somewhat 
smaller than could be desired but of excellent definition. The entire 
photographic program was arranged and carried out by Mr. Mowry 
and originally called for twelve exposures to be made during totality. 
This number was cut down to ten on eclipse day, due to the intense cold 
slowing down the manipulation of plate holders. An attempt to photo- 
graph the shadow bands was also made, but this did not meet with 
success. The exposures made during totality were as follows: 


No.of Exposure 


Plate Interval Sensitizer Make of plate Remarks 
1 1 Sec Lumiere Sigma Backed 
2 lls Erythrosine % . i 
3 3 Orthochrome T W & W panchromatic 
4 4 Pinacyanol Hammer D. C. ortho - 

5 5 W & W panchromatic % 

6 6 “ si ica aii 

7 5 Lumiere Sigma ws 

8 as Hammer D. C. ortho 

9 _ ™ Dicyanin (Plate holder trouble. Spoiled) 
10 s Kryptocyanin Hammer D. C. ortho Backed 
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Plates Nos. 1 to 4 and 9 and 10 were developed with elon-quinol and 
plates Nos. 5 to 8 with old fashioned pyro developer. These plates 
show the tendency of the corona to assume the rectangular shape of 
the maximum sunspot type. Present also, however, are the equatorial 
streamers of the minimum type, the composite result being to give an 
intermediate type of corona. This is not surprising when it is consid- 
ered that the eclipse occurred between the periods of maximum and 
minimum activity in the eleven year cycle. The corona was followed 











CLoups THREATENING EcLipse AT NEw Haven at 8:06 A. M. 
Taken by Mr. Mowry. 


visually nearly two and a half solar diameters. Streamers extending 
from the northwest, southwest and southeast limbs of the sun were the 
most striking. Three bright crimson prominences were seen. These 
were hardly extended enough for naked eye observation, however. 
Considerable time was spent by Mr. Boss in adapting the potassium 
photo-electric cell, recently acquired for variable star work, into a 
photometer suitable for measuring the light of the corona. The cell 
itself was mounted in bakelite and metal and affixed to a light tight 
tube in such a manner that the diurnal motion of the sun during two 











Lewis J. Boss and Chester A. Mowry 351 
minutes would not carry the corona out of the clear field. For this 
reason no clockwork was necessary to carry the photometer during the 
period of totality. The cell container was made small and was easily 
removable for safe transportation. A three electrode vacuum valve am- 
plifier was used to expand the scale of readings. This was somewhat 
of an innovation but fully justified the confidence placed in it. Con- 
nections were made to the various pieces of apparatus by means of 
flexible cords. 


To guard against possible mishaps two galvanometers 





SIGNS OF CLEARING AT 8:41 A. M. 
Taken at New Haven by Mr. Mowry of Seagrave Observatory. 
and a dozen extra suspensions were carried, which fortunately were 
not required. We had 260 volts available in two trays of radio “B” 
batteries, which were quite capable of supplying the minute current 
used in this work. Light for the galvanometer scale was obtained from 
two dry cells and a small 3.8 volt lamp equipped with a shade and re- 
flector. The galvanometer was mounted on a very firm wooden foun- 
dation and no trouble was had from vibration. The dry cold air, ob- 
taining during the period of test and also during the actual observa- 
tions, reduced insulation leakage to a minimum and we were able to 
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repeat our checks time after time with great accuracy, the readings 
varying but one or two tenths of a scale division at each trial (about 1 
part in 600). 

January 23 was a bright day, cold and clear with a strong northwest 
wind. The final arrangements were completed and a rehearsal of the 
program was gone through at 3:30 p.m. Earlier in the day an ob- 
servation on the sun was made in the hope of revealing a group of 
sunspots coming into view, but careful scrutiny failed to reveal the 





THe CLoup WuHicH THREATENED TOTALITY. 
Taken at 9" 05" 40° by Mr. Mowry of Seagrave Observatory. 


smallest spot. Late in the evening of this day the last plates were 
backed and final checks made on exposures and order of procedure. 
The weather conditions early in the morning of eclipse day gave us 
considerable anxiety. At 5:00 A.M. not a cloud was to be seen in the 
sky, but at 5:30 A.M. a few small clouds began to gather low in the 
northwest. By 6:00 a.m. the sky was overcast and our prospects were 
not very good. Preparations went forward, however, as if no clouds 
existed and at 7:30 A.M. we were ready at the eclipse station on the 
Yale Observatory grounds. At 7:45 a.M., the clouds began gradually 
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to thin and our hopes rose. First contact was obscured by clouds, but 
only a few wisps remained and at 8:15 a. M. we had our first clear view 
of the sun. The black disk of the moon had already bitten into the 
sun for a considerable distance at this time. Photographing the 
partial phases was started at 8:20 a.m. and kept up until the eclipse 
was over. No more clouds appeared until about seven minutes before 
totality when a cirro-cumulus cloud sailed up almost to the sun and, 
as if it changed its mind, turned and drifted away, leaving a perfectly 
clear sky for totality. Narrower and narrower grew the crescent of 
the sun and fainter grew the light. The sun’s light passing through a 
hole in a screen gave shadows of a definite crescent shape. A light 
northwest wind had been blowing but this now began to die down. No 
wind stirred during totality. What happened is perhaps well illustrated 
by the following notes taken at the time: 


S So" Light wanes. Not a twilight yet. 

9 4 108 Cloud coming, light equal to 20 min. after sunset. 
9 5 40 Very little wind. Cloud still coming. 

9 8 23 All clear. We SHALL Get It! 

S v Growing rapidly darker. 

> £ 2 Shadow bands seen by Mowry. 

. 9 & Shadow bands seen by Boss. 

9 10 15 Shadow reported 4 seconds late at Ithaca. 
9 10 30 Venus becomes visible. 

9 11 43 Baily’s Beads seen. 

o it Ss Second contact. 

. Bo Ss Third Contact. 

9 13 58 Baily’s Beads ceased. 

9 14 10 Shadow bands ceased. 


The shadow bands were observed on the snow both before and aiter 
totality. They were distinct, but faint, and of a grayish color like 
smoke shadows. They appeared by hundreds and moved along at a 
rate comparable to a fast walk or “dog trot.” They resembled waves 
or ripples on the water. In width they were approximately 11% inches 
and spaced about 5 or 6 inches apart. They traveled in a southwesterly 
direction both before and after totality. One noticeable fact was that 
the speed of travel was increased as totality was about to occur. It 
was not noted whether the reverse was true at the termination of their 
appearance. 

Baily’s Beads were observed with the naked eye at the beginning and 
through a small telescope at the ending of totality. We first saw them 
at seven seconds before totality and lost sight of them three seconds 
after totality ended. There were at least 28 or 30 Beads, very bright 
and sharp and of a pale yellow color. At the instant of appearance 
they seemed to shimmer or run together and then separate again. Just 
before totality ended a fine rosy glow was seen on the northwest quad- 
rant of the sun. 

Three measurements of the coronal light were made by Mr. Boss. 
These were checked against a standard lamp and the full moon. This 
latter reading was obtained on January 9, at 9°47™ p.m. 75th meridian 








354 The Seagrave Observatory Eclipse Expedition 


time. (Moon’s latitude 8 2° 08’, 


2 North limb south of ecliptic 
1° 53’.) This was as near tc 


an unshadowed full moon as it was pos- 
sible to get. The preliminary results are given herewith: 


Corona 685 standard candle at 1 meter. 
685 full moon. 
.18 circle 14° dia. north polar sky. 


A correction of these figures will be made for atmospheric absorp- 
tion, which may change them slightly. Conditions were not of the best 
for this sort of work, as the sun was at a very low altitude, where the 
absorption was comparatively great even with no apparent fog or haze. 
It appears doubtful if attempts to measure the light of the corona with 
photo-electric cells without the aid of an eclipse will be attended with 
much success. 





5 second exposure with 14-inch 5 second exposure with 14-inch 
camera. Taken by Mr. Mowry. camera. Taken by Mr. Mowry. 
Double coated plate used. 


SoLar Corona. JANUARY 24, 1925. 


The air, just previous to totality, seemed damper than usual. The 
cloud which had threatened to obscure totality became suffused with the 
most exquisite play of prismatic color a few moments before the 
shadow came upon us. 

Not much time was available for watching the behavior of animal 
life during the eclipse, but just as Venus flashed into view a flock of 
birds was seen flying into the fringe of trees just south of our station. 
They did not appear agitated and it was not determined whether they 
went to roost or whether they had advance information on the eclipse 
and wished to secure a vantage point from which to observe it. The 
sky during totality was a deep blue black, with perhaps a tint of violet, 
while the disk of the moon was of a more slaty color. Whether this 
was due to the brilliancy of the corona is uncertain. It was not as dark 
during the total phase as had been anticipated, Mr. Mowry estimating 
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visually at about one and a half full moons. The temperature during 
totality fell noticeably. 


TEMPERATURE RECO! 


Time emp. Time Temp mie Temp 
712 A.M. 0° F 9:00 A.M. 6-1 ] 9:50 A.M. 7:5 I] 
8:01 4 05 6.0 55 8.0 

15 4.3 -12 4.8 10:00 10.0 

:20 4.5 :13 2.0 05 11 

:25 5.0 14 3.2 10 12 

:30 5.5 :20 4.0 15 12.5 

35 6.0 25 4 0 13.4 

-40 6.0 30 4 ¢ 25 14.0 

45 6.0 :35 4.8 30 14.2 

750 6.1 40 a. 35 15.0 
8:55 6.1 9:45 6.2 10:40 17.3 

Those of us who had hoped to witness the phenomenon of the 
moon’s shadow approaching were doomed to disappointment. As the 
thinning crescent of the sun dissolved into Baily’s Beads the light 
flickered out and we found ourselves in darkness, the shadow drop 


ping down almost directly from overhead. No distinct outline was 
seen by anyone at New Haven. At the end of totality the same thing 


occurred. As the first of the Beads appeared the darkness lifted. No 
trace of the receding shadow was seen. The weird ashy ligl 


asi ent, so 
noticeable before totality, was not seen after the reappearance of the 
sun. The fading corona was visible for nearly ten seconds after the 
end of the total phase. Three planets, Venus, Mercury, and Jupiter, 
were seen, as were the stars, e Pegasi, « Cvgeni, and a \quilae. Some 
bystanders reported seeing Vega overhead and Arcturus in the west. 


It was noticed that the corona cast faint shadows. 

When the last of the shadow bands had gone, the taking of cusp 
photographs was resumed and the progress of the moon from the sun’s 
disk watched. Fourth contact was observed as occurring at 10" 31™ 48°, 
The period of emergence was quite without interest. The temperature 
rose gradually until it stood higher than at any time the previous day. 
\ slight haze also began to float in from Long Island Sound and the 
day rapidly lost its clearness. Had the eclipse occurred later in the 
day conditions would not have been nearly so good. 

The beauty and impressiveness of a solar eclipse is rarely exagger- 
ated. We were seeing our first one and the majesty of the spectacle 
will never be forgotten. The effect of the ashy light, the dropping of 
the sudden darkness, the beautiful prismatic colors in the clouds just 
under the sun a few minutes before totality, all combine to make an 
experience never to be erased from memory. Acknowledgements are 
due to Prof. Ernest W. Brown who aided in selecting a site, and who, 
though tremendously busy himself, gave us every aid and facility at his 
command; also to Mr. D. B. Prentice who aided us in setting up the 
instruments and assisted in various ways. 
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METEOROLOGICAL AND OTHER OBSERVATIONS DURING 
THE TOTAL SOLAR ECLIPSE OF JAN. 24, 1925. 


By WILLIS I. MILHAM and W. W. STIFLER. 


The Williams College party consisted of four Williams students, 
R. S. Heller ’25, J. P. Smith ’25, R. F. Buttolph ’26, V. C. Enteman ’26, 
and the authors. The observations were made on Observatory Hill at 
Middletown, Conn., just north of the Observatory and near the tennis 
courts. The Observatory to the south was on slightly higher ground 
but the hill sloped gradually away from the chosen station to the east, 
north and west. The observations were taken over an undisturbed 
snow field about a foot thick. 

General, At 5:45 a.M., it was absolutely clear with all the stars 
shining brightly. With the coming of the dawn, and possibly the 
ionization of the atmosphere, clouds appeared and covered about seven- 
tenths of the sky. They were of the stratus and strato-cumulus variety. 
As the morning progressed they gradually disappeared. By 8:30 the 
sun was practically clear. During totality which was roughly from 
9:12% to 9:14Y% the only cloud near the sun was a patch of cirro- 
cumulus some 20 or more degrees to the east of it. A glance at the 
weather map for 8:00 a. M., Jan. 24, 1925, will show that an extensive 


area of high pressure was just beginning to release its control of the 
weather. 


REAL AiR TEMPERATURE IN MIDDLETOWN, ConN., Four Feet ABOVE A 


Snow Fre_p on JANuARY 24, 1925. 
Time Temperature Time Temperature 
h m h m 
8 42 —18°6C 9 20 19°1-C 
8 48 —19.0 9 23 —19.1 
8 52 -18.8 9 30 —18.8 
8 56 —18.8 9 41 —19.0 
8 59 —17.8 9 48 —18.6 
9 6 —18.4 9 56 —18.6 
9 12 —18.6 10 20 —16.6 
9 16 —18.4 


Totality 9" 12%4™ to 9" 144%4™ 


Temperature. The temperature was determined every few minutes 
from 8:42 a.m. to 10:20 a. M. by means of an accurate Assmann ven- 
tilated thermometer. The observations were taken at a height of four 
feet above the snow field. A thermometer of this kind gives real air 
temperature free from lag or any error due to the absorption or emis- 
sion of radiation. This is not true of a thermometer in the open or 
even a thermometer in a thermometer shelter. The nearest approxima- 
tion to it is a thermometer whirled in a thermometer shelter. These 
observations are shown graphically in the figure and given in the accom- 
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panying table. The lowest temperature came some ten minutes after 
totality and the eclipse effect was about a degree and a half centigrade. 


“VC 


s yo” 0” 9" 0” 10” 20” 3o” 40 50 Ia a0” 10 20” 
Totality 
The real air temperature in Middletown, Conn., four feet above a snow field 
on January 24, 1925. 


Other Meteorological Observations. The wind was very light and 
variable. It was intended to determine the wind velocity by means of 
a Keuffel and Esser pocket anemometer. This instrument would run off 
ten or fifteen feet of wind in perhaps twenty or thirty seconds and then 
stop. After a little time it might start again. It did not run at all 
during totality. The direction was variable. There was really no 
wind at all; just a slight drift of the air first one way, then another. 

The Coming of the Shadow. It is usually said that “the blue-black 
shadow advances like a wall.” There was an extended view to the 
west and careful watch was kept for the coming of the shadow. The 
western horizon darkened notably. Different observers with their at- 
tention fixed on a tree or other object in the distance would see it dis- 
appear in the shadow but it did not “advance like a wall.” It rather 
came down like a lid. It reminded one strongly of the dimming of a 
theatre. 

The Shadow Bands. Careful watch was kept for the shadow bands. 
At first they were very faint. In fact there were two or three false 
alarms when the shadow of the breath of an observer was taken for 
shadow bands. They commenced about five minutes before totality 
and continued about four minutes after the end of totality. A stop 
watch started when they first certainly appeared and stopped at the 
beginning of totality showed 5™32%. Another observer timed them 
9" 8™ to 9" 18™; that is from 4% minutes before totality to 314 minutes 
after the end of totality. Their direction was determined by each mem- 
ber of the party by laying down a rod parallel to the bands. Later the 
direction of these rods was carefully measured. The average of the six 
values was N 24° W (true not magnetic). The six individual values 
were 33, 27, 25, 17, 20, and 22 degrees. Their direction of motion or 
flow was at first at right angles to this; that is from S66° W. They 
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could hardly be called bands. The length of an individual was usually 
but a few inches—never as much as a few feet. At first they were from 
one quarter of an inch to an inch wide and never regular in outline. 
They reminded one of the shadows on the bottom of a shallow pool 
caused by moving ripples on the surface. They also reminded one of 
the shadow caused by smoke coming from a chimney. Their motion 
was leisurely—about a foot or two a second. 

About a minute before totality they also began to run parallel to their 
own length, that is almost directly towards the sun, at the same time 
continuing their leisurely sidewise motion. As _ totality approached 
they became darker, wider, much more easily seen, and the lengthwise 
motion became more and more rapid. Just before totality this motion 
amounted to 5 to 10 feet per second. The impression of working up 
to a climax just before totality was very distinct. At this time they 
appeared very much like the shadow cast by a hot radiator and the ris- 
ing heated air above it. 

After totality two determinations of direction were made. The val- 
ues were N 20° W and N 30° W with an average of N 25° W, which 
differs by only one degree from the direction before totality, but they 
moved the opposite way. 

How dark was it? Each observer made a subjective estimate of the 
darkness and then compared it with the full moon light two weeks 
later. All agreed that it was lighter than full moon light. Photo- 
graphic papers exposed one minute during totality and similar papers 
(from the same package) exposed one minute to full moon light 
showed no fogging at all. If this method is to be employed, a sensitive 
plate must be used. 

The intensity of illumination during totality was measured with a 
Westinghouse Foot Candle Meter. This was placed on a table about 
two feet above the ground and was inclined so that the scale was 
facing the sun. The results of two observations made during totality 
were .02 and .017 foot candles, corresponding to the illumination at 
approximately 7 feet and 7.7 feet respectively from a standard candle. 
After returning to Williamstown, the scale of the instrument was 
checked on a photometer bench against a standard Hefner lamp and 
found to be accurate. On the evening of February 8 at about 10:45 
P. M., similar observations were made at Williamstown on the intensity 
of illumination from the full moon. The ground at that time was well 
covered by snow and the conditions under which the observations were 
made at Middletown were duplicated as far as possible. The readings 
by the Foot Candle meter in this case were practically identical with 
those made during totality, though, to the observer, the illumination 
from the moon seemed less intense. 





Williams College, Williamstown, Mass., Feb., 1925. 
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SHADOW PICTURES OF WAVES IN THE ATMOSPHERE. 
Some New Phenomena Related to Eclipse “Shadow Bands.” 


By JOHN E. WILLIS. 


Since the invention of the telescope and since its adaptation to the 
quest for knowledge of the nature of celestial objects, it has been 
recognized that the state of the atmosphere plays a large part in the 
efficiency of the quest. There are times when the seeing is “bad,” and 
the stars wriggle and change in appearance from instant to instant. 
These optical disturbances are interpreted as being due to the deflecting 
of the rays of light by waves at the boundaries of masses of air having 
different indices of refraction (different transmission velocities). 

Because of this persistent varying of the paths of the rays of light 
coming from celestial point-sources, it is necessary for the observer of 
planetary conditions to watchfully await and utilize, here and there, a 
fleeting second or two of quiescence; then it is necessary for others, 
with equal care, to corroborate his vision. lor the same reason, it is 
necessary that the astronomer of position multiply the number of 
threads in his transit instrument, and multiply many times the number 
of his observations, to attain the degree of precision required by the 
problems of the motions of the moon and the planets and by the prob- 
lems of sidereal astronomy. 

Photography is of great importance in astronomy, not only because, 
by accumulation of light over many hours, it enables us to perceive the 
unseen, but also because it integrates the momentary positions of celes- 
tial objects during the occurrence of thousands of variations due to the 
atmospheric disturbances. 

Perhaps the most concrete astronomical manifestation of the at- 
mospheric disturbances is the appearance of the limbs of the sun and 
of the moon, where waves like saw teeth can be seen with the aid of a 
telescope magnifying twenty or more. By examining the entire cir- 
cumference of the disk, one can arrive at very definite conclusions con- 
cerning the apparent sizes and the direction of motion of the disturb- 
ances. They have been seen at Washington whenever they were looked 
for, having a prevailing motion from west to east. In large telescopes, 
although the disturbances are out of focus, they produce the phenome- 
non referred to by astronomers as the boiling of the limb. 

Several other, perhaps heretofore unobserved, phenomena 


were 
foreseen and.observed by the writer after 


a consideration of the sig- 
nificance of the observations mentioned in the preceding paragraphs— 
phenomena which may be of sufficient interest to be added to the re- 
pertoire of the popular astronomer. They are: (1) “shadow bands” 
from stars, and (2) projected half-shadows from the edges of a focal 
image of the sun. 
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(1) The “shadow bands” of eclipse times are interpreted as the 
silhouette or shadow pictures of waves in the atmosphere which are 
illuminated by the dwindling disk of the sun. As the source of light 
approaches a point in size, the picture becomes more and more distinct, 
disappears when the light fails, reappears when a bit of the sun re- 
appears, and becomes less and less distinct and disappears from view 
when the contrast becomes less than human vision can perceive. In 
full sunlight, the shadow pictures from the individual points which 
make up the sun’s disk overlap so profusely that the one-percent con- 
trast necessary to vision is absent. 

Now, there are other point sources of light on the other side of the 
atmosphere, namely, the stars. We should expect shadow pictures 
from them. And, although the brightest starlight is but one hundred- 
millionth as bright as the sunlight which illuminates the eclipse “sha- 
dow bands,” we have several methods of observing the stellar shadow 
pictures. 

It is because the light areas and the dark areas of the stellar shadow 
pictures sweep alternately across our visions that we see the stars as 
twinkling stars. 

A section of a stellar shadow picture, as large as the object glass of 
any telescope, can be seen by looking through a low-power eyepiece 
situated perhaps six inches or a foot outside the focal image of a bright 
star. Here one sees the pattern of light which falls upon the object 
glass. This can be proved by obstructing the light at the object glass 
by laying a small object thereon or by moving the dome of the observa- 
tory so as to partly intercept the light from the star, and observing the 
effect upon the pattern seen at the eyepiece. 

Stellar shadow pictures have been observed in this manner, using the 
12-inch and 26-inch telescopes of the Naval Observatory on several 
nights selected at random. The phenomenon was also perceptible on the 
12-inch using the star Vega at mid-day, January 14. 


(2) The observing of half-shadows at the edge of the focal image 
of the sun is nearly equivalent to the observing of the disturbed re- 
flection of a building or tree or cloud from the surface of a river. The 
disturbance is so great that patches of light and of darkness are de- 
tached from their normal places. 

The equipment for the observation may consist of a metal sheet cut 
as a major segment of a circle, to be held over the end of the racking 
tube or eyepiece tube of the telescope with an encircling band of ad- 
hesive tape. Near one edge of the segment a small pinhole is made. 

This bit of apparatus can be used in two ways, either by bringing 
the edge of the focal image of the sun near the pinhole, or by bringing 
it near the straight edge of the segment. It is important that the occult- 
ing metal sheet be in the focal plane of the telescope. No eyepiece is 
required, because the light is allowed to fall upon a white screen, just 
as in the well-known method of observing sun-spots by projection. 
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This occulting method furnishes, to order, a total eclipse of the sun 
with shadow bands to suit the momentary state of the atmosphere on 
almost any day desired. The field of view is equivalent in size to the 
object glass of the telescope, and the details of the picture are pro- 
portional. If the white screen is held parallel to the horizon, the direc- 
tion of motion of the disturbances can be easily expressed in terms of 
the points of the compass. 

It has been found possible to observe atmospheric disturbances in 
this manner by using a telescope with an object glass as small as one 
and one-half inches in diameter. 


U. S. Naval Observatory, March 12, 1925. 





PHOTOGRAPHING A TOTAL SOLAR ECLIPSE WITH A 
MOTION PICTURE CAMERA. 


By CAPT. BARNETT HARRIS, 8S. O. R.C. 


To observe a total solar eclipse is a difficult task, because in a gener- 
ation there are only a few minutes of total solar eclipse in any country, 
and only a limited portion of a country is in the path of an eclipse. A 
comparatively small percent of the people of a generation ever witness 
a total solar eclipse. Many people have traveled to these limited areas 
in the path of totality, and then been so unfortunate as to miss seeing 
the eclipse, because of adverse meteorological conditions. If one is 
fortunate enough to see an eclipse and desires to record it on a photo- 
graph plate, his chances of success are lessened because of the mechan- 
ical difficulties involved. If it be desired to register this phenomenon 
on moving picture film, the chances for success are fewer and the diffi- 
culties are raised to the third degree. 

It has been my lot to have two experiences in seeking to photograph 
the eclipse. The first was at Santa Catalina Island, in September, 1923, 
where it was probable that weather conditions would be in my favor, 
the time of the eclipse was near the middle of the day, the only un- 
favorable factor being that the temperature was sufficient to melt 
gelatin filters and warp lens diaphrams. On this favorable occasion 
I lost. 

My second experience was at Binghamton, N. Y., on January 24, 
1925. Here the odds were greatly against me. Yet in the face of un- 
favorable weather conditions, time of year, time of day and altitude of 
the sun, together with sub-zero weather, I succeeded in getting a good 
picture. 

I selected Binghamton, N. Y., for my work, as it was in the center 
of the path of totality and in my judgment the altitude and the distance 
from both the Great Lakes and the Ocean lessened the chances of fog 
and atmospheric interferences. 
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The need of high grade photographic equipment for the eclipse work 
is apparent. Fortunately the problem of securing the highest grade 
lenses was quickly solved by the codperation of the United States Sig- 
nal Corps and Air Service. Equatorial mounts were necessary to obtain 
the desired results. This problem was not so easily solved, because 
mounts that were portable and within the means of an individual were 
not to be obtained; hence it was necessary to design and construct my 
own mounts, which necessarily had to be solid enough to withstand the 
vibrations caused by the rapidly moving parts of the motion picture 
camera. Again, on account of the great expense involved, it became 
necessary to construct my own driving mechanism, which had to be 
made very accurately in order to hold the image of the sun near the 
center on so small an area as is exposed by the aperture in front of the 
moving picture film. 

Throughout the construction of the equipment it was necessary to 
keep in mind much astronomical and mathematical data. For this in- 
formation I am greatly indebted to the Department of Astronomy of 
the University of Chicago, and especially to Professor Edwin B. Frost 
and Forest Ray Moulton. 

Of all the odds against me, the one that caused me the most trouble 
was the sub-zero weather. In the early morning of the eclipse I was 
unable to operate the delicate driving mechanism I had made, because 
of the effect of the intense cold upon the oiled bearing parts and the 
freezing and bursting of the dry batteries I used. It lacked only ten 
minutes of the first contact when I succeeded in getting the mechanism 
to work. Twenty minutes before totality I was obliged to operate the 
mechanism by hand, actuating it with each swing of the clock pendu- 
lum while directing the connection of a second set of fresh batteries. 

A thin veil of clouds interposed just before totality, causing me much 
anxiety as to the probable effect of the loss of light. 

While the picture I have secured may not have great value for scien- 
tific purposes, yet the knowledge gained by the experiment is sufficient 
to show what may be expected in the future of moving picture pho- 
tography in astronomy, and it is the first step in advancement in that 
line. 

For educational purposes the film has a great value, for, with the 
exception of color and the possible psychological effect, the eclipse may 
be seen almost as accurately as the eye beholds the phenomenon itself. 
Furthermore, every phase of the eclipse is shown. The flash just be- 
fore and after totality is registered almost as it is seen, except that 
the movement is twice normal speed. No doubt the data compiled from 
this experiment will be of valuable assistance to future attempts made 
under more favorable conditions. As the art of photography advances 


future attempts may prove to be striking duplicates of this marvelous 
sight. 
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CLIMATIC CONDITIONS ON MARS. 


By W. W. COBLENTZ 


(Continued from page 310.) 
3. Planetary Temperatures Derived from Comparisons with the 
Moon. 


The temperature of the irradiated moon is generally conceded to be 
much higher than that of the earth. It is therefore a good planetary 
object to use as a temperature fixed-point for calibrating the radio- 
meter. 

For this method of calibration use was made of the calculated values 
of the lunar temperature (with age) by Dietzius,° 


and the observed 
values by Very.’ 


Martian temperatures were obtained also by extra- 
polation from the lunar temperatures calculated by Menzel* using the 
observed lunar water cell transmissions. 

Some of these curves are illustrated in the upper part of Fig. 2.* 
Using curves of this type an estimate was obtained of the temperature 
at different ages of the moon when observations were made of the 
planetary radiation components. 
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Fic. 3. Calibration curves showing the temper- 
atures and corresponding ratios of the spectral 
components of planetary radiation; A, _ black 
body ; B and Cc. Moon. 

In this same illustration (upper part of Fig. 2) a curve is given of 
the observed ratios of the spectral components of the planetary radia- 





* Dietzius, Sitsber. Akad. Wiss. Wien, 182, p. 193, 1924. 
"Very, Astrophys. Journal, 8, pp. 199 and 265, 1898. 


*PopuLAR Astronomy, May, 1925, p. 315. 
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tion at various ages of the moon. In Fig. 3 these lunar temperatures 
and the corresponding ratios of the spectral components are plotted to 
scale. This gives us a third method of estimating planetary tempera- 
tures. It yields two sets of values; both of which are probably ex- 
tremes—too high and too low. 

This method of calibration of the temperature scale is admittedly 
imperfect, as they all are. However, the spectral components of the 
planetary radiation of the moon and of Mars were usually observed on 
the same night, when they were close together, with closely the same 
air mass. The ratios of the planetary radiation components of these 
two celestial objects are so nearly the same that it is not forcing mat- 
ters to infer similar temperature conditions. 


4. Temperatures Inferred from Comparison with the Earth. 


In view of the fact that the temperatures recorded elsewhere in this 
paper seem so high, it is relevant to emphasize the fact that the irradi- 
ated dry solid surface of a planet like the earth is at a higher temper- 
ature than the overlying atmosphere in which temperatures are ordi- 
narily measured. The surface of loose sand and dust is at a higher 
temperature than that of solid rock, which affords better conduction of 
heat. The surface of Mars is no doubt Saharan,—dry and dusty. Our 
observations are on the radiation emitted by the solid surface. 

The earth reflects about 45 percent (absorbs and scatters about 55 
percent) of the incident solar radiation. Under these conditions the 
air close to the surface has a mean temperature of about 15° C while 
the temperature of the dry solid surface rises to 40° C, or even higher. 
The intensity of the solar radiation incident upon the outer atmosphere 
of Mars near perihelion is about one-half that upon the earth. But 
the surface of Mars reflects only about 15 percent. Hence, in spite of 
the fact that the intensity upon its outer surface is only one-half as 
much as falls upon the earth, it absorbs and effectively utilizes about 
85 percent as much of the incident solar energy as does the earth, per 
unit area with the sun in the zenith. It is important to notice that the 
albedo of 0.15 for Mars is a mean value for the whole surface, which 
no doubt varies with the seasons, and, as our measurements show, the 
dark regions reflect much less than the bright regions. The tempera- 
ture of the solid surface should therefore be expected to rise almost 
as high as that of the earth. In fact, with much clearer skies and with 
less air convection, in some of the darker places on Mars the temper- 
ature should be considerably higher than observed on the surface of 
the earth. There is, therefore, no need of surprise at the results re- 
corded in this paper. Perhaps the surprise should be in the fact that 
the temperatures are so low; especially when we take into considera- 
tion (on a subsequent page) the probable presence of vegetation like 
tussock grasses, mosses and lichens, which have a high absorptivity of 
solar radiation but which have a low thermal conductivity. This will 
produce a high temperature on the upper surface of the vegetation, 
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which is the region upon which our measurements are made. It is 
the radiation from the highly heated isolated regions scattered here and 
there over the surface that is transmitted through our atmosphere and 
measured by the thermocouple. The smallest receiver at the 53-ft. 
focus intercepted about 500 miles of circumference, or an area of 
about 190,000 sq. miles of surface at the center of the disk 


, when Mars 
was at opposition. 


III. Cximatic ConpITIONS ON Mars. 


In a recent discussion of climatic conditions on Mars, inferred 
from phenomena generally observed on the planet, Pickering* estimated 
the mean annual temperature at 20° F (—7° C) as compared with the 
mean annual temperature of the earth of 59° F (15°C). 


At night 
the Martian temperature is below 32° F (0° C), and at noon it is, per- 


haps, 60 to 70° F (15 to 20°C). These figures, which are singularly 
close to our observed values, are arrived at from the appearance of 
snow and frost during the course of the Martian day, and from the 
fact that snow is never seen on the equator at Martian noon. 


1. Comparison of Temperature Estimates. 


In the foregoing section of this paper four methods were outlined 
for obtaining an estimate of the temperature of the irradiated surface 
of Mars. The most complete measurements were obtained along the 
equatorial belt (illuminated center of the disk). As already mentioned, 
at opposition the thermocouple receivers, which were 0.23mm in 
diameter, covered less than one-eighth of the planetary disk-image 
when used at the 53.3-foot focus of the 40-inch reflector. Hence the 
effect of change in temperature with latitude may be neglected for the 
present. Moreover, since the bright areas are at a lower temperature 
than the dark areas, it is relevant to mention that usually the areas 
measured, whether the small south polar cap or the bright and dark 
regions on the equator, were the same size as or larger than the re- 
ceiver. The ratios of the spectral components (A: B) of the planetary 
radiation of wave lengths 8 to 12.5» and 12.5 to 15 range from 37 
percent for the bright areas to 50 percent for the adjacent dark areas 
on the equator. Many of the ratios range about the value of 42 per- 
cent. 

The average of ten sets of ratios of spectral radiation components, 
obtained on as many nights from August 14 to September 12, is 41.5 
percent. This represents a temperature of 8° C by Method 2, which 
utilizes the law of spectral radiation, and 9° C (average of the calibra- 
tion from Very’s experimental value, 18° C, and Dietzius’ calculation, 
0° C) by Method 3, which is a direct calibration against the moon. 
From the water-cell transmission and Method 1, using the fourth- 
power law of total radiation, the corresponding temperature is 5° C 


® Pickering, Popular Astronomy, 30, p. 410, 1922. 
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(true temperature 15° C). This method is probably better adapted to 
calculating the average temperature of the whole disk. Such a calcu- 
lation by Dr. Menzel gives a temperature of —30° C for the whole 
disk, as compared with our value of —20° C taken from the calibration 
curve, Fig. 4, and with the measurements of Pettit and Nicholson® who 
obtained a temperature of —23° C for the whole disk. 
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From the foregoing it is evident that these various methods are 
in agreement in showing that the average noonday temperature of the 
equatorial region of Mars, at perihelion, is of the order of 10°C 
to 20° C. This is in agreement with Method 4 which involves a com- 
parison with temperature conditions on this earth. 

These methods indicate temperatures of —10° to 5° C in the bright 
regions, and 10° to 20° C or even higher in the dark regions. The 
temperature values which are below 0° C are inconsistent with the 
visual observations, which show that snow is never seen on the equator 
at Martian noon.*® While this may be owing to the well known fact 
that snow evaporates at a temperature below 0° C, the temperature data 
as a whole are consistent with other phenomena observed on Mars, 
showing that the temperature rises above 0° C. This is a very import- 


* Pettit and Nicholson, Popular Astronomy, 32, p. 601, 1924. 
*” See summary by Pickering, Popular Astronomy, 30, p. 410, 1922. 
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ant deduction for the simple reason that prior to our measurements of 
1922, and especially those of the past summer, the idea seemed to pre- 
vail that it is physically impossible for the temperature of Mars to rise 
above 0° C. 


2. Radiation from and Temperatures of Selected Regions on Mars. 

Under this caption it will be shown that, when observed on the 
central meridian, hence under the same illumination and air-mass, the 
dark areas on Mars emit a greater amount of planetary radiation, and 
are no doubt hotter than the bright areas. From this it seems evident 
that it would be futile to attempt a zonal radiometric survey of the 
whole surface unless a complete specification can be made of the con- 
ditions under which the observations are made. 

The present measurements were, therefore, made on selected regions, 
using a radiometer receiver that was practically the same size as, or 
smaller than, the areas studied. 

Bright and Dark Regions—Whether the measurements were made 
with a receiver intercepting 0.4 or 0.11 the diameter of the image of 
the planetary disk, the data are in agreement in showing a lower 
water-cell transmission, and hence a higher planetary radiation, from 
the dark regions than from the bright regions. 

An exceptionally good opportunity for testing the difference in the 
planetary radiation emanating from equally illuminated bright and ad- 
joining dark regions on the apparent center of the disk was obtained 
on August 15 and 17. The particular parts on the meridian were the 
dark area known as Mare Sirenum and the bright region directly to 
the north (see rough sketch in Fig. 4). The measurements of August 
21 were made nearer to the point of this dark area, known as the “Beak 
of the Sirens.” 

In all cases the dark regions have a lower water-cell transmission 
than the bright areas. These water-cell transmissions are proportional 
to the albedo. Hence, the ratio of the galvanometer deflections observed 
through the water-cell on the dark region, Mare Sirenum, relative to 
the adjoining bright area shows that on August 17 the ratio of bright- 
ness was (32: 38==)0.85. In other words, as a result of a 15 percent 
greater absorption the dark area emitted about 6 percent more planet- 
ary radiation. On August 21 the difference in brightness, as measured 
by the deflection through the water-cell, appeared to be about 4 to 5 
percent, and the darker area emitted 7.5 percent more planetary radia- 
tion. For the latter series the seeing was rather poor. However, in all 
cases more planetary radiation is emitted from the dark regions than 
from the bright ones. Instructive observations were made on terres- 
trial sources, e. g., on mountain peaks and on buildings exposed to the 
sun. For example, a light-colored lime-stone wall which appeared 
twice as bright as the adjoining dark brick emitted only half as much 
low-temperature radiation. 

The difference in temperature between the bright and the dark 
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regions is appreciable, amounting to 10° C or perhaps even greater. 
East and West Limbs.—All the measurements, with the large and the 
small receivers, are in agreement in showing that the east limb, which 
is the side just turning into the sunlight, has a higher water-cell trans- 
mission than the west limb. In other words the sunrise side of the 
planet is cooler than the side under the afternoon sun. The west or 
afternoon side (also the east limb) of the planet is really hotter than 
indicated ; but, owing to the larger air mass than on the central merid- 
ian, the intensity of the outgoing planetary radiation is reduced. 
During the latter part of July and the first part of August there was 
an appreciable phase, as a result of which the east limb of the planet 
was already illuminated and heated for an hour or more before rotat- 
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Fig. 5. Curves showing the seasonal changes in temperature 
with advance in summer on the southern hemisphere of Mars 
(summer solstice October 5). 


ing into view. Hence, as this heated portion rotated into view, the 
morning side was hotter than it would have been if there had been no 
phase (see Fig. 5). However, on August 23, the phase had disap- 
peared, and, using the small receiver, the water-cell transmission for 
the morning side increased to 55.8 percent as compared with 32.8 per- 
cent for the center of the disk. The measurements of this date were 
made when the equatorial zone, north of Mare Sirenum, was bright 
entirely across the disk. Hence the measurements of August 23 show 
to the best advantage the difference in temperature between the east 
and west limbs of the planet. 

During the first part of August usually no measurements were made 
until the large dark region, Syrtis Major, had passed from view. How- 
ever, on August 6, the Syrtis was on the center of the disk, and al- 
though the east and west limbs appeared equally illuminated the latter 
was the warmer. 

The observations of August 15 are especially interesting because a 
bright region was on the west limb and a dark region was on the east 
limb. Nevertheless the west limb was the warmer of the two. 
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The direct galvanometer deflections observed on the east limb are 
appreciably lower than on the west limb. While this is a further veri- 
fication of a difference in temperature, as emphasized in our complete 
paper on this subject we have avoided interpreting the direct deflec- 
tions, preferring ratios of intensities which do not involve galvano- 
meter sensitivity, air mass, etc. 

In a recent communication on this subject Pettit and Nicholson™ 
state that their drift curves, taken across the disk of Mars, do not show 
a displacement of the noon point and, hence, are in disagreement with 
our measurements which show a higher temperature in the Martian 
afternoon than in the forenoon. It is to be noted however that they 
used a receiver 0.2 by 0.4mm on an image 1.6mm in diameter, 
whereas we used a receiver 0.23 mm in diameter on a disk image 2mm 
in diameter. Their receiver was, no doubt, placed with the longest 
dimension in the north-south direction, intercepting 14 of the diameter 
of the disk as compared with 1% of the disk in our measurements. 


Our measurements are in agreement, at least qualitatively, with what 
one would expect from a consideration of the radiative properties of a 
rotating planet exposed to the sun, viz., on the equator a daily cycle 
of approximately 12 hours accumulating heat and 24 hours losing heat. 
If the excess which is accumulated in the forenoon is not entirely lost 
during the remaining part of the cycle, there is a gradual rise in tem- 
perature, as we have observed in the south polar region. On the equa- 
tor, where as we shall see presently, the insolation was fairly constant 
during the summer, the temperature remained fairly constant. Their 
drift curves would seem to indicate that all the heat which is gained in 
the forenoon is lost in about 6 hours, and we are confronted with the 
question of what stops the loss of radiation and prevents a further cool- 
ing during the 12 hours (more or less) of Martian night. 

While our temperature differences between the east and west limbs 
seem rather large, it is difficult to see how systematic errors could 
have been made over several months of observations. On the contrary 
it seems more likely that this great drop in temperature (see sketch in 
Fig. 4) from the equator to the east and west limbs is owing to an at- 
mosphere which is perhaps different in composition and more extensive 
than was heretofore supposed to be present on Mars. If the settings 
were made with the thermocouple receiver intercepting a portion of 
this atmosphere along the outer edge (the ring of limb light) this would 
cause high water-cell transmissions and correspondingly low tempera- 
tures. It would be interesting to determine whether the atmosphere on 
the east limb differs from the west limb in cloudiness, etc., which might 
produce a lower apparent temperature. Mundane cloudiness at sunrise 
and clear sunsets are familiar to all of us. 

With such low temperatures indicated on the east and west limbs 
the question arises why there is no frequent or perhaps constant indi- 


" Pettit and Nicholson, Popular Astronomy, 32, p. 601, 1924. 
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cation of frost on the surface; whether this is owing to clouds which 
obscure the frosty surface or whether it is because what little water 
there is on Mars is held in the polar regions. The most reasonable de- 
duction seems to be that the surface of Mars, on the east and west 
limbs, is warmer than indicated by our measurements, but this condi- 
toin is obscured by the atmosphere which prevents the escape of planet- 
ary radiation, the intensity of which forms the basis of our tempera- 
ture estimates. 

The apparently lower temperature observed half way between the 
center of the disk and the west limb on September 12 (see Fig. 4) was 
probably caused by clouds which prevented an escape of planetary radi- 
ation. For as already noticed, our radiometer receiver covered less 
than % of the diameter of the disk and was therefore able to isolate 
smaller areas than heretofore has been attempted. 

North and South Polar Regions—The measurements of this year 
have verified the observations of 1922, showing that the north polar 
region is cooler than the south polar region. 

Using the 53.3-ft. focus and the smallest receivers, it was possible 
to practically isolate the south polar cap. Early in July the water-cell 
transmissions were practically that of the direct solar radiation (75.5 
percent), showing that but little planetary radiation is emitted from the 
polar caps. This is especially true of the north polar cap which shows a 
systematically lower water-cell transmission than the south polar cap. 
No doubt if the south polar cap could have been measured earlier in the 
season, before it had melted and receded to such small dimensions the 
prevailing temperature conditions would have been lower. As will be 
shown in the next caption, on seasonal changes in temperature, after 
the snow had practically disappeared from the south polar cap there 
was a rapid rise in temperature with advance in summer, which is simi- 
lar to conditions that occur in Alaska and Siberia. From this it is evi- 
dent that the subject of planetary radiometry, especially of Mars, has 
advanced to the stage where a systematic study of this planet will make 
it possible to establish a complete table of climatological conditions ex- 
tending throughout the Martian year. 

As depicted in Fig. 4, the temperature of the irradiated north polar 
region (the solid surface; the atmosphere is probably clear of ice 
spicules) during the winter season was down to —/0° C or perhaps 
even lower. At the same time, when there was early summer on the 
southern hemisphere, the temperature of the south polar region was 
—60° C, as observed through the overhanging atmospheric mantle. 
However, in view of the fact that it was the summer season, with 
melting snow and a receding polar cap, it is reasonable to assume that 
the temperature of the solid surface at the south pole was up to 0° C. 


To the writer the apparent temperature of —60° C, as measured 
through the water-cell during the early Martian summer in the south 
polar region, is not inconsistent with the common sense interpretation of 
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the visual observations (receding polar cap, melting ice) indicating a 
temperature up to 0° C but is a remarkable verification of the presence 
of an atmosphere containing a mantle of ice spicules and perhaps water 
vapor, (mist) which prevents the escape of planetary radiation from 
the solid surface. 

The measurements at hand seem conclusive in showing that the morn- 
ing side of the planet is at a lower temperature than the afternoon side 
which has been exposed for a longer time to the sun. The dark regions 
are at a higher temperature than the bright regions. This is just the 
reverse of terrestrial temperature conditions, where the bright deserts 
are hotter than the dark areas containing growing vegetation. While 
this difference in temperature might arise solely from a difference in 
absorptivity of the surface, it appears that the dark areas may be at a 
lower level than the bright areas which would prevent winds and retain 
the heat ; also, as will be shown presently, that these dark areas probab- 
ly contain vegetation similar to our tussock grasses, mosses and lichens, 
which from the nature of their growth form layers having a high ab- 
sorptivity of solar radiation but a low thermal conductivity which pro- 
duces high surface temperatures, as observed. 

Since everybody was interested in Mars on August 22, I shall give 
some of our measurements. On this date there was no phase on Mars, 
that is to say, the whole surface facing us was brightly illuminated ; 
and these thermocouples showed that the yoonday temperature of the 
bright regions on the equator was about 5° C (40° F), while the adja- 
cent dark regions were perhaps up to 15° C (60° F). At the same 
time the temperature of the east limb or sunrise edge, as viewed 
through the mist or limb light, was —45° C (—50° F) and the sunset 
edge was 0° C. The temperature of the illuminated north polar region 
was down to —/0° C (—90° F), which is not much different from our 
arctic regions. The temperature of the south polar region was 0° C 
(—60° C as viewed through the overhanging atmospheric mantle). 
The temperature of the night side probably drops below —70° C. These 
extreme daily temperature variations are no doubt owing to a rare 
atmosphere ; but they also seem to indicate that this atmosphere is more 
extensive than was heretofore supposed to be present on Mars. 

It will no doubt be realized that these temperature values were 
established under great difficulties, and that it was quite an accomplish- 
ment to obtain any reasonably accurate measurements at all on the 
poles. Hence, the numerical values may not fit the calculated values 
for different parts of the surface of the planet as accurately as we 
might desire. That is to say, the calculated temperature gradient from 
the equator to the poles may not be as great as observed; but this will 
be merely another proof of the presence of an atmosphere on Mars. 
However, as already stated, temperatures of —60° to —70° C occur 
in our polar regions. Hence, it should not be surprising to find equally 
low temperatures in the Martian polar regions. 

An interesting deduction from these observations is the great varia- 
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tion in diurnal temperature on the surface of Mars as compared with 
the earth. For example, at opposition the temperature was —45° C 
at sunrise, 18° C at noonday, and 0° C at sunset. As already stated 
this may be owing to an atmosphere which prevents planetary radiation 
from escaping ; nevertheless, the attenuated atmosphere would facilitate 
cooling by radiation as mentioned by Lowell. 

Another interesting feature of these measurements was the observed 
slight variation of the temperature of the north polar region from night 
to night. Usually there was no white polar cap visible, but sometimes 
a white frosty or cloudy outline was apparent which no doubt affected 
the measurements, producing lower temperatures. 

In concluding this discussion it is of interest to consider Wright’s’” 
photographs of the surface of Mars as viewed through red glass, and 
in contrast with the photographs made in blue light which show the 
combined effect of the surface and the surrounding atmosphere. These 
photographs show regions on the northern hemisphere which are as 
bright as the south polar caps. This is to be expected in view of our 
temperature measurements, which show low temperatures and the pos- 
sible formation of frost and snow deposits in these regions. If, as will 
be shown presently, the south polar region contains vegetation in the 
form of tussocks, scattered here and there over the surface, and a thin 
coating of snow or hoar frost is on the surface of the ground, the bril- 


liancy of the south polar region will be reduced relative to the bare 
desert areas along the equatorial belt. 


3. Seasonal Variation of Temperatures on Mars. 


The gradual change in the water-cell transmissions and hence the 
surface temperatures with change in season on Mars is evident from a 
casual inspection of our tabulated data, but it is even more convincing 
to convert these water-cell transmissions into temperatures, by means 
of the graph illustrated in Fig. 4. The resulting data are illustrated 
graphically in Fig. 5. 

The measurements on the illuminated center of the disk are interest- 
ing in showing a fairly uniform temperature of about 16° C through- 
out the 6 weeks from August 1 to September 14 when the series was 
concluded. Similarly, the temperature of the north polar region, where 
winter prevailed, departed but little from —70° C, if we except the 
minimum of —75° C observed on August 21. 

In contrast with the fairly uniform temperature conditions in the 
north polar region, the temperature of the south polar region was 
gradually rising from —68° C, observed’* on August 12, to —55° C, 
observed on September 12. This, of course might be expected in view 
of the advance in the summer season on the southern hemisphere. A fter 





* Wright, Publ. Astron. Society Pacific, 36, p. 239, 1924. 

* These values are too low, owing to the presence of an overhanging canopy 
of mist, or ice spicules, as already explained. 
a surface temperature close to 0° C. 


The melting ice cap would indicate 
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the summer solstice, on October 5, as will be noticed presently, the 
water-cell transmissions decreased to 28 to 30 percent, indicating a 
temperature of 10 to 20° C. 

On the west limb the observed temperature was —2° to —6° C at 
the beginning of August when there was a small dark phase. When 
there was practically no phase on the west limb the temperatures 
ranged from 0° to 4° C. At the conclusion of the series, September 12, 
for reasons not yet explainable, the temperature of the whole disk 
seemed to be higher than usual. Hence, no emphasis need be placed 
upon the high value of 9° C observed on the west limb, or sunset side, 
of the planet on that date. 

Perhaps the most interesting series of measurements relate to the 
eastern limb, or sunrise side of the planet. During the first part of 
August the east limb was irradiated for an hour or more before turn- 
ing into view. Under these conditions the observed temperatures range 
from —10 to —20°C. At opposition, August 22, 
phase the temperature was down to —46° C. At the conclusion of the 
series at the 53.3-ft. focus, on September 12 when the dark phase was 
barely perceptible on the east limb (illuminated surface 0.976) the 
temperature was —60° C. How much lower 


1 
when there was no 


the temperature falls, and 
whether this very low temperature is owing to setting the receiver on 


the atmospheric envelope, remains to be determined. 
All the measurements seem conclusive in showing that with the ad- 
vance in the summer season on the southern hemisphere of Mars there 


is a gradual rise in its surface temperature. This is shown not only 


by the ratios of the long-wave-length spectral components, A: B, but 


also by the lower values of the transmissions through the glass screen 
as compared with the fairly constant values observed through the fluor- 
ite screen, which means a rise in temperature and a shift of the 
mum emission towards the short wave lengths. | 
the temperature of the Syrtis region seems to 1 


maxi- 
nder these conditions 
ise, at times, to per- 
haps 25° C, while the brighter regions are at a temperature of only 
5 to 10° C. 

In concluding this discussion it is relevant to notice (Fig. 5) that 
for the measurements made on different parts of the planet, on succes- 
sive nights, the values seem to follow a sequence, all higher or lower 
than those of the preceding or following night. This does not seem 
to depend upon the humidity, and an explanation thereof is not at hand. 
It would be interesting to study this effect with variation in the solar 
radiation intensity which is known to fluctuate appreciably. 

The temperature gradient of 15° C on the equator to —70° C at the 
north pole may appear to be very large; but, 
no greater than observed on this earth. 


as stated elsewhere, it 1S 


The low temperature of the south pole, as observed with the smallest 
receiver might be owing in part to the edge effect, caused by setting 
the receiver on the atmosphere of Mars, which is shown by Wright’s 
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photographs (loc. cit.) is appreciable in extent. This would give a 
high water-cell transmission. 

This study of the seasonal changes in temperature, especially on the 
southern hemisphere of Mars is being continued by Prof. C. O. Lamp- 
land and other members of the Lowell Observatory, using the sarse 
radiometric equipment and galvanometer employed by us during the 
past summer. In November the receiver covered about 0.2 of the 
diameter of the disk of Mars, as compared with 0.11 of the disk in 
August. Hence, if the temperature (at least the temperature gradient) 
had remained stationary the water-cell transmissions should have in- 
creased to a higher value as observed in July and August, when using a 
receiver which covered 0.5 of the diameter of the disk. However, the 
water-cell transmissions of the radiation from the central part of the 
disk continued to range about 28 to 30 percent showing that if any- 
thing, the average temperature increased. Similarly, the water-cell 
transmissions of the radiation from the north polar region continued 
unchanged, indicating temperatures of —70 to —80° C, as was to be 
expected with winter on this hemisphere. 

On the other hand the water-cell transmissions of the radiation from 
the south polar region decreased from the high value (60 percent = 
—55° C) in the early part of September, to 30 percent (or even lower, 
to 28 percent) in November and December indicating a temperature of 
10 to 20° C or even higher. Granting that some ice still remained at 
the pole there would be a temperature gradient for which a correction 
would have to be made. On this basis, the water-cell transmissions 
would be still lower and the temperature of the south polar region 
would be higher than indicated by these measurements. This is 
especially true if there is a suppression of the transmission of the 
planetary radiation with increased air mass which would cause the ob- 
served temperatures to be lower than the true values. From this it 
appears that during the late summer the temperature of the south- 
temperate and the south-frigid zones of Mars was up to from 10° C 
to 20° C, or perhaps even higher. While such a temperature rise may 
seem impossible, it is well to remember that at the time when the last 
observations were made the south polar region of Mars had been ex- 
posed to the sun continuously for about 6 months; and hence a consid- 
erable rise in temperature should be expected. 

These results are so puzzling that it is important to consider the sea- 
sonal changes in insolation on this planet. In Fig. 6 are illustrated 
some calculations'* of the amount of solar radiation received per 
unit area at different latitudes on Mars, taking into consideration the 
changes in the distance of the planet from the sun. On the right hand 
side of this illustration are given also several curves’® showing the in- 
solation on the northern hemisphere of this earth, at different seasons 
of the year. 


* By Lampland, Amer. Astronom. Soc., Washington Meeting, Dec. 1924. 
* Taken from Hann’s Handb. der Klimatologie, Vol. 1, p. 97, 1897. 
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It is mentioned by Hann that for 56 days (equally divided before and 
after the summer solstice) the intensity of the solar radiation incident 
on the pole is greater than on any other point on the earth, and during 
84 days it is greater than on the equator (for the terrestrial north pole 
from May 10 to August 3). The resulting temperature rise in our 
north polar regions is well known; and the reason for the temperature 
rise not being greater is owing to the large air mass traversed by the 
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incoming solar radiation and to the large quantity of energy spent in 
melting the snow and ice. 

The intensity of the radiation on Mars, at perihelion, is only about 
one-half of that upon this earth, but the time during which the insola- 
tion on the south polar region of Mars is greater than on the equator 
is about twice that on our north polar region, or say 160 days. 

The first conspicuous feature of these curves is that the intensity of 
the solar radiation incident upon the equatorial belt (apparent center of 
the disk) of Mars is closely the same throughout the whole series of 
our radiometric observations, extending over a period of several 
months. This explains the constancy of the temperatures along the 
equator as shown in Fig. 5. The observations confirm the calculations 
which show that the decreased normal intensity at the equator, due to 
the southern declination of the sun, at the time of the solstice, appears 
to be almost exactly compensated by the increased intensity from the 
closer approach to the sun. 

The most interesting feature is the marked increase in insolation on 
the south polar region in passing from the Martian vernal equinox in 
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May to summer solstice, on October 5. For a while this did not pro- 
duce an increase in temperature as rapid as one might perhaps expect. 
But this may be owing to the melting of the polar cap which retarded 
the temperature rise, and especially owing to the presence of an at- 
mosphere, clouds and mist which would prevent the escape of planetary 
radiation and cause the temperature to appear lower than the actual 
value. The presence of clouds has been observed by Lowell, Pickering, 
Slipher and others; and only recently Van Biesbroeck’® has described a 
remarkable luminous extension, more than a thousand miles in length, 
at the terminator of Mars. This phenomenon had the appearance of 
an extended high cloud or fog which was illuminated in the morning 
sky before the subjacent territory was fully illuminated, and was dissi- 
pated by the heat of the sun as it rotated into daylight. 

Even if we do not consider the type of vegetation to be mentioned 
presently, the high insolation illustrated on the left-hand side of Fig. 6 
explains the high temperatures observed in the south polar region in 
the late Martian summer. 

Evidently our temperature measurements need a correction for the 
presence of the Martian atmosphere, specially along the limbs. But 
from the very fact that there is an atmosphere on Mars it appears that 
our temperature estimates are too low. 

From the foregoing it is evident that our radiometric measurements 
have opened up an entirely new line of attacking the problem which 
may require years for its satisfactory solution. 


IV. VEGETATION, AN EXPLANATION OF THE OBSERVED HicuH 
TEMPERATURES ON Mars. 


Under the present caption it will be shown that the observed high 
surface temperatures on the dark areas of Mars may be explained" on 
the basis of the presence of living vegetation superposed upon a dry 
vegetable mold which is a non-conductor of heat. On Mars, where 
there is practically no water, the decay and disintegration of vegetable 
matter would be slow and there would be a slow accumulation of the 
dry matter of the preceding season which would protect the living 
plants from the extreme cold of winter. 

As in the past, truth is stranger than fiction, and in view of the high- 
ly fantastic pictures that have filled the daily press during the past sum- 
mer, portraying life on Mars, first as tropical and, later on, as the 
habitat of polar bears, let us consider some of the factors that would 
govern life on that ruddy planet. Let us consider vegetable life, for 
without it there probably is no animal life, in which question we are 


” Van Biesbroeck, Popular Astronomy, 82, p. 589, 1924. 


it 


Lowell, in his book “The Solar System” written 22 years ago, after re- 
ferring to Sir Wm. Herschel’s observations that the Martian polar caps waxed 
and waned and were seasonal phenomena, remarks that “The evidence is now 
very strong that they are what they look to be and that the necessary heat will 
somehow be explained.” 











W.W. Coblentz 377 
not interested in this discussion. The arguments will be most convinc- 
ing by forming a mental picture of conditions as we know them on 
this earth. 

The atmosphere on Mars is rare, probably much rarer than experi- 
enced on our highest mountain peaks. The daily variation in temper- 
ature on Mars will therefore suffer even greater extremes than the tem- 
perature variations experienced in our highest altitudes, though the 
highest temperatures attained will not necessarily be the same. 

Since our measurements show Martian temperatures similar to those 
exprienced in the north temperate and the frigid zones of the earth let 
us consider the conditions of life in the arctic regions of this planet, 
keeping in mind of course that the Martian atmosphere is rare. Let 
us select regions removed from the influence of ocean currents, for 
Mars probably has no large oceans. Data of this type are obtainable 
in treatises on climatology ;'* and Siberia is a good example. Ob- 
servations show that in December in some regions the temperature 
decreases to —60° C. At Verkhoyansk (Siberia, latitude 67° 34’, 
135° 51’E) was recorded a mean monthly temperature of —52° C in 
January, increasing to 15.6°C (min.=5° C; max.==29.8°C) in 
July. The high maximum is of especial interest. 

As already noticed, during the six summer months at each pole the 
insolation before and after the solstice, for 56 days, is stronger 
than at any other point on the earth, and during 84 days it is greater 
than at the equator at the same time. However, owing to the large 
amount of solar energy expended in melting the ice the temperature of 
the air does not rise as high (5° to 15° C) as would otherwise be the 
case during such long insolation. As shown in Fig. 6 the insolation on 
the polar region of Mars is similar to that of this earth, being of a 
lower intensity but of about twice the duration. During the latter part 
of the Martian summer when the south polar cap has practically disap- 
peared the solar energy is expended in warming the solid surface and 
the temperature rise is as high as observed on the Martian equator ; 
viz., 10° to 20° C. 

Let us suppose that the temperature and humidity conditions on Mars 
are not conducive to support tussock grasses.'® Continuing the com- 
parison with things observed on this earth,’ let us consider the vegeta- 
tion in the frigid desert or Tundra of Siberia. This consists of moss- 
tundra and lichen-tundra, which in turn can be subdivided into species, 
depending upon the moisture present. Some shallow depressions of 
the tundra where the snow has melted contain a scanty peat, bearing a 
thin layer of sphagnum moss. Middendorff*' gives a vivid description 

* Hann. Handb. der Klimatologie. 

” For example the tussock grass Dactylis caespitosa and Festuca flabellata, 
native in the Falkland Islands and Patagonia, grows in tufts or 
ft. high; also the Peruvian tussock plant, “Yareta” (A 
“resurrection plant” (Selaginella) of Mexico 

* See Schimper’s Plant Geography on a Physiological Basis. 

** Quoted in Schimper’s Plant Geography. 


tussocks 5 to 6 
sorella monantha) and the 
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of the dry tundra, with its changes in color with changes in season; the 
green vegetation and flowering members of the current year being 
superposed upon and protected by the dead growth of previous years. 
This rests directly upon subterranean ice. Under such conditions, with 
ice only a few centimeters distant underneath, the temperature of a 
lichen-heath was 14° C and a hillock was 24.5° C. The surface of an- 
other hillock was heated to 30.2° C, with ground ice close underneath.?? 
The sides of hillocks exposed normally to the sun and sheltered from 
the wind showed the most luxuriant vegetation and the highest tem- 
peratures. At night the temperature decreased to —4° C, showing 
the great adaptation of these plants to changes in temperature. 

As a result of long insolation the south polar region of Mars is even 
better adapted to the growth of vegetation than is the equatorial region. 
The descriptions of those who have made visual observations”* of the 
changes in coloririg and the darkening of the southern hemisphere, 
with advance in summer on Mars are strikingly similar to what we 
have just noted in terrestrial polar regions. 

Our radiometric measurements show a gradual rise in temperature in 
the south polar region during the early Martian summer. During 
September, however, when the south polar cap had practically disap- 
peared, there was a rapid rise in temperature (Fig. 5) as would be ex- 
pected under continuous sunshine, after the clouds, snow and ice had 
disappeared. 

After the Martian solstice (October 5) Mr. Lampland reports 
that the water-cell transmissions of the radiation from the south pole 
have remained low, 28 to 30 percent, practically the same as the values 
observed on the Martian equator, during the past summer. The inter- 
pretation to be given to these data is that the temperature of the south 
polar region has risen to 15° C or perhaps higher, as the result of pro- 
longed insolation. 

As already stated, during the 6 months of summer in the terrestrial 
polar regions there are about 12 weeks at the time of the solstice when 
the intensity of the incident solar radiation is greater on the pole than 
on the equator, at the same time. On Mars the time would be about 
twice as long; or taking into consideration that we may not have been 
setting the thermocouple receiver exactly upon the south pole, then our 
measurements were made upon a region close to the pole, that was 
exposed continuously for 125 to 160 days to solar radiation as intense 
as that at the Martian equator. 

While our measurements indicate qualitatively that the atmosphere 
on Mars may be more extensive than heretofore was supposed to ob- 
tain on that planet, nevertheless the total amount is very much less than 
on the earth. The amount of water in the air and the part on the sur- 
face, whether solid or liquid, is relatively much less than on this earth. 


* Observations by Kihlman made in Russian Lapland, quoted by Schimper. 


*° See Lowell’s books on Mars; also papers by Pickering, Slipher, Hamilton, 
and others. 
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Hence, the incident solar radiation can be more effective in raising the 
temperature of the surface. It is true that the intensity of the incident 
radiation is only one-half as great as upon this earth, but as already 
mentioned, it is three halves times as effective on the Martian surface; 
hence the rise in temperature. 

Returning now to our consideration of the dry tundras covered with 
tussock grass, mosses and lichens, it is apparent why the temperature 
may rise to 20° C or even 30° C as indicated by some of our measure- 
ments. Anyone who has examined under a microscope the beautiful 
cellular structure of the leaf of a moss, for example sphagnum moss, 
can readily see why the temperature rise is so high. The upper layers 
of moss have a high absorption for solar radiation (also a high emis- 
sion for long wave length radiation, which accounts for the rapid cool- 
ing) while the thermal conductivity is very low. As a result the tem- 
perature of the upper surface rises to a higher level than it would if 
the material were sand or solid rock, which has a higher thermal con- 
ductivity. Moreover, because of this low thermal conductivity 


the 
ground beneath the moss may be down to 0° C. 


Owing to the rare atmosphere the ultra-violet solar radiation incident 
on Mars is relatively more intense than that which penetrates our polar 
regions. This is another cause for higher temperatures on the Martian 
poles than on the terrestrial polar regions, and it would have a distinct 
effect upon the growth and coloration of vegetation. 

It is beyond the scope of this paper to speculate as to all the possible 
kinds of vegetation** that may exist on Mars. The main purpose is 
to show that vegetable (and perhaps animal) life is possible; and the 
type of vegetation, viz., the tussock grasses, and the tundra mosses 
and lichens, which will account for the observed high temperatures. 
The assumption of the presence of such a type of vegetation is in har- 
mony with the visual observations recorded by astronomers, showing 
changes in the coloring of the dark areas with changes in the season. 

The difficulty is that we are too prone to visualize conditions on Mars 
entirely in terms of conditions as we know them on this earth. Any 
vegetable life that may exist on Mars must necessarily be adapted to 
the environment, which means entirely different atmospheric conditions 
(amount of water vapor, oxygen, nitrogen and carbon dioxide) from 
what we have on this earth. Hence, vegetable life may be quite differ- 
ent from our own; adapted to withstand extreme changes in tempera- 
ture and humidity which no doubt occur on that planet ; also adapted to 
a proportionately greater amount of ultra-violet radiation. 

Some years ago when first consideration was given to the investiga- 
tion of temperature conditions on Mars it was pointed out that the 
temperature of growing leaves* of plants and trees does not rise much 





“* Meddendorff found many species of plants growing in the northern climate 
of Siberia. 


* Coblentz, B. S. Sci. Papers (No. 438), 17, p. 727, 1921; and (No. 460), 18, 
p. 547, 1922. 
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above the surrounding air, and that there might be difficulty in inter- 
preting the measurements on Mars. At that time the radiometer re- 
ceiver which was used intercepted such a large part of the planetary 
disk that the variation in temperature with latitude would have a very 
marked effect upon the radiometric measurements. In the present in- 
vestigation the radiometer receiver intercepted a smaller area of the 
planetary disk than has ever been attempted heretofore, and our meas- 
urements therefore pertain to definite localities, whether the isolated 
south polar cap or the dark area known as Syrtis Major. 

In view of the foregoing consideration of vegetation having the cellu- 
lar structure typical of mosses and lichens which are not injured by low 
temperatures, which have a high absorption of solar radiation and a 
low heat conductivity it should not be surprising to find such high tem- 
peratures on the isolated dark areas on Mars. 

Of course the prevalent belief that during the past years the tempera- 
ture of Mars cannot rise above freezing, is so fixed that the first impulse 
of everyone is to question the radiometric measurements. No one can 
be more active than Mr. Lampland and I have been in trying to dis- 
cover flaws in our experimental procedure and in interpreting the re- 
sults; and we have not hesitated to submit our data to others for con- 
sideration. 

The great daily variation in temperature as observed on the morning 
and afternoon side of Mars seems rather large. While this is to be 
expected, owing to the rare atmosphere, variations almost as large as 
this have been observed on this earth. On the other hand it also indi- 
cates the possibility of the atmosphere being more extensive than is 
generally supposed to be present. The greater air mass on the limbs 
would suppress the planetary radiation relative to the center of the disk 
and give a lower measured temperature than the true value. From this 
it would follow that the summer temperature of the surface of Mars, 
at the poles, is higher than our recorded values. In other words, from 
whatever viewpoint we approach the question it appears that our aver- 
age temperature estimates are in all probability too low. 

Granting, however, that our temperature estimates are too high, but 
still above 0° C as all evidence shows, it is known that some seeds, 
especially of alpine plants, germinate at temperatures as low as 0 to 
2° C, and grow at temperatures approaching the freezing point. More- 
over we have plants which reproduce from bulbs. Plant life on Mars, 
as on this earth, would no doubt depend not so much upon low temper- 
atures as upon periods when the temperature rises above the minimum 
essential to growth and reproduction. 

If we interpret the large dark markings as owing to vegetation, then 
the scarcity of it on the northern hemisphere of Mars may be owing to 
the fact that the temperature may be almost constantly below the mini- 
mum essential to plant growth, similar to conditions in our antarctic 
polar zones where, for similar reasons, there is an almost complete ab- 
sence of terrestrial vegetation. However, the lower zero limit of plant 
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life on Mars through long periods of adaptation may be lower than 
essential to terrestrial vegetation. It is, of course, well known that 
some alpine plants, living above the level of perpetual snow in the Alps, 
while in full bloom pass the nights in a completely frozen state and dur- 
ing the day are exposed to intense insolation. 

As already emphasized, it is not the purpose of this paper to produce 
a complete array of arguments to demonstrate the existence of life on 
Mars, but to show that on the plausible assumption that the dark areas 
are a vegetable growth, having the properties of our tussock grasses, 
mosses and lichens, the observed high local temperatures can be ex- 
plained on a basis that is in harmony with visual observations and in 
agreement with the lower intensity of insolation. While my measure- 
ments on the temperature of growing leaves of trees show only a small 
rise in temperature there is no serious objection to the supposition that 
similar vegetation is present on Mars; but vegetation like our trees 
does not explain the observed temperatures on Mars. As _ indicated 
elsewhere*® vegetable life on Mars must be adapted to withstand great 
extremes in temperature and humidity. Similarly animal life that can- 
not migrate must be trogdolytic, able to burrow deep and hibernate, or 
able to withstand the long sieges of intense cold in a benumbed state, 
as do, for example, the torpid insects which one finds on warm days 
in winter. 

V. ConcLupInGc REMARKS. 


In concluding this discussion it seems proper to record that through 
a series of unforeseen circumstances, including eyestrain which for sev- 
eral years permitted but little reading, and also because of his desire to 
pursue these studies and form his own conclusions unhampered by 
previous opinions, the writer did not peruse the literature on Mars 
until after the completion of this investigation. 

In glancing over some of the literature on the subject it appears that 
opinions are well defined and easily arranged into two groups: (1) 
those who by calculation arrived at the conclusion that the temperature 
of Mars cannot rise above 0° C and (2) those who from visual ob- 
servations of seasonal changes in color, variation in size of the polar 
caps, etc., concluded that the temperature rises above 0° C. 

To the second group belong Sir William Herschel, Schiaparelli, 
Lowell, Pickering and others. One must admire them for their cour- 
age in maintaining their views in the face of mathematical calculations 
which seemed to demonstrate the opposite view. 

In reading the books and writings of Lowell, Pickering and others 
on Mars it is surprising to find a close parallelism between their deduc- 
tions of temperature conditions, based on visual observations, and the 
foregoing results, based upon radiometric measurements. This 
probably to be expected, although it was entirely unforeseen. Perhaps 
it is just as well that these measurements were undertaken and com- 


* Coblentz. The Scientific Monthly, 20, p. 337; 1925 


is 
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pleted without preconceived notions and without a thorough knowledge 
of what had already been observed. 

In conclusion it is important to emphasize the fact that this is the 
first time in history that physical measurements have been made which 
give an indication that the temperature of the surface of Mars rises 
above the freezing point of water. As already stated, prior to our 
measurements of 1922 and especially those of the past summer, the 
opinion prevailed that the temperature of Mars is far below freezing. 
On the basis of these new measurements speculation is already rife con- 
cerning life on Mars; and the popular press already contains highly 
imaginative portrayals of life on this planet, not taking into considera- 
tion the limitations of the environment (scarcity of water, great varia- 
tions in temperature, etc.) to which such life, especially animal life, 
would be subjected if any exists on Mars. 

As already stated the foregoing assumption of the existence of plant 
life, in the form of tussocks, whether grass or moss, which has a high 
absorptivity of solar radiation on the surface, and a low thermal con- 
ductivity underneath, accounts for the observed high temperatures of 
the dark areas and is in harmony with the visual observations which 
indicate that these areas are vegetation. Beyond this assumption the 
writer withholds speculation. When we obtain more information on 
the extent and composition of the Martian atmosphere it will be time 
to extend such speculations. In the meantime, to those, to whom will 
be given the opportunity to pursue these planetary studies, it will be 
a fascinating task to map the climatology and meteorology of Mars. 





TELEGRAPHIC AND PUBLISHED POSITIONS OF COMETS 
AND ASTEROIDS. 


By L. J. COMRIE. 


INTRODUCTION. 


This note is an attempt to summarize correspondence that has passed, 
during the last four months, between G. Merton of the Royal Observa- 
tory, Greenwich, H. E. Wood of the Union Observatory, Johannesburg, 
Professors Leuschner (Berkeley), Aitken (Lick), -Van Biesbroeck 
(Yerkes), Wilson (PoruLtar Astronomy), Shapley (Harvard), Fox 
(Dearborn), E. C. Bower (Washington), and the writer. It originat- 
ed in a request by Merton for information concerning the views of 
American astronomers, in order that some definite recommendations 
might be made to the International Astronomical Union. 


NECESSITY FOR REFORM. 


Of late vears there has been much uncertainty as to the nature of 
published and telegraphic positions. Apparent places have been dis- 
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carded by some observers, the term astrographic place has been in- 
troduced by others, while others have put new interpretations on the 
term mean place. It is in the hope of avoiding further confusion and 
standardising practice and nomenclature that the recommendations be- 
low are offered by the astronomers named in the first paragraph for the 
consideration of the I. A. U. 


NOMENCLATURE, 


The general feeling is that no new terms should be introduced, and 
that any abuses of well established terms should be abolished. This 
leaves 

(a) Apparent place, as generally understood, i. e., the observed 
place referred to the true equinox of date, with its corresponding time. 

(b) Mean place.. By this is to be understood the apparent place 
minus precession and nutation to the beginning of the year of observa- 
tion, and aberration. The associated time is that of the observation. 
This is the sense in which mean place is used by Von Oppolzer, Leusch- 
ner, and German observers, and in which it will be used throughout this 
note. By others, e. g., Greenwich, Johannesburg, and the Journal des 
Observateurs this same term has been used to denote apparent place 
minus precession and nutation only. It is hoped that this latter practice 
will be discarded. 

In 1910 Greenwich introduced the term astrographic place to denote 
a mean place obtained photographically, and this term has been adopt- 
ed by Johannesburg and Washington. It is, however, felt that it is 
unnecessary, and that the term mean place can be used for positions 
obtained either visually or photographically. The form in which the 
observations are published (see below) will indicate the method of 
observing. 


PLACES NEEDED BY AN ORBIT COMPUTER. 


In the computation of a first orbit one uses mean places. In the 
computation of a definitive orbit a comparison is made with an ephem- 
eris. If a mean ephemeris (defined below) is used, the position to be 
compared with it is mean place plus aberration plus parallax, and the 
time of observation must be diminished by light-time. Probably no 
name is required for this latter place, but if so the name orbital place, 
used by Wood, seems to be the most appropriate yet suggested. 

It will be seen that apparent places are not required by the orbit com- 
puter. Their use involves additional computation for the observer in 
determining precession, nutation, and aberration for the comparison 
star, additional printing of the “reduction to date,” and additional work 
for the orbit computer in reversing much of the labour of the observer. 
Yet astronomers have laboured under this additional burden for a cen- 
tury. It is believed that the adoption of the following recommenda- 
tions will simplify and reduce the work of both observer and computer. 
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RECOM MENDATIONS. 


(1) Date of Adoption: These recommendations (if adopted) shall 
take effect at a definite date, for which we suggest 1926 Jan. 1.0. 


(2) Publication of Positions Observed Visually: The standard 
form for places observed visually shall be in the form of columns 
giving 

(a) Greenwich Civil Time (Weltzeit) ‘of observation in days and 
decimals to five decimals of a day. 

(b) The observed Aa and Ad in the sense comet—star, corrected for 
differential refraction only. 

(c) R.A. and Dec. of the comet, obtained by adding Aa and Aé as 
given in (b) to the adopted mean place of the star as given below. 

(d) Log parallax factors to three decimals. 

(e) The current number of the comparison star. 

Another table headed “Mean Places of Comparison Stars’ should 
give 

(f) Current number of the comparison star. 

(g) Its mean R. A. and Dec. for the beginning of the year of ob- 
servation. 

(h) The authority for the position of the star. If only one cata- 
logue is used the number in the catalogue should also be given. 

An alternative and equally acceptable arrangement would be a single 
table, with the columns (c), (e), and (f) omitted. 


(3) Publication of Positions Observed Photographically: The 
standard form shall be in columns as follows: 

(a) Greenwich Civil Time of middle of exposure to five decimals 
of a day. 

(b) The R.A. and Dec. of the comet, obtained directly from the 
solution of the plate when mean places of the comparison stars have 
been used. These mean places may be referred to any equinox whatso- 
ever, but if the one chosen is not that of the beginning of the year of 
observation, then the resultant position of the comet should be reduced 
by precession to the last mentioned equinox. 

(c) Log parallax factors to three decimals. 

(d) Current numbers of the comparison stars. 

Then in a separate table should be given 

(e) Current numbers of the comparison stars. 

(f) Adopted positions, if for an equinox other than that of the 
catalogue from which they are taken—otherwise this column may be 
omitted. 

‘g) <Authority for position, including the catalogue number when 
only one catalogue is designated. 

(h) The star’s “dependence,” D, to two decimals. 


Some further explanation of (h) is necessary. In visual observations 
the computer of a definitive orbit can (and usually does) revise the 
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star positions used, reducing and applying proper motions where neces- 
sary. In photographic observations the greater number of compari- 
son stars tends, to a certain extent, to reduce the error arising from 
imperfect positions. Nevertheless it is desirable that the orbit computer 
should be in a position to revise the star positions and obtain the re- 
sulting correction to the comet’s position without the necessity of re- 
reducing the measures. An investigation (to be published later) made 
independently by Prof. van Biesbroeck and the writer shows that if 
“dependences,” exactly analogous to those introduced by Schlesinger 
in the computation of trigonometrical parallaxes, are found, and if the 
corrections to the adopted positions of the several comparison stars are 
denoted by Aa and Aé, then the corrections to be applied to the comet 
are (D. Aa) and (D. 48). It appears also that when the position of only 
one object, e. g., a comet, on a plate is wanted, the solution by depend- 
ences involves less numerical work than the solution by least squares, 
while yielding exactly the same result and lending itself as readily to 
checks. It is believed that observers will find it advantageous to reduce 
comet plates in this way, in which case the D’s used in the computation 
will be rounded to two decimals for publication. Another advantage of 
publishing D’s is that they show at a glance whether the geometrical 
distribution of comparison stars has been a favourable one. 


(4) Telegraphic Positions: As at present the times shall be given 
to four decimals of a day and positions to 0°.1 and 1”. The name of the 
observer and observatory shall be included. There is no need for any 
word indicating how the position has been obtained. Each place tele- 
graphed shall be mean place, which in the case of a visual observation is 
the mean position of the star plus observed Aa and Aé, plus differential 
precession, nutation, and aberration. In nearly every case this latter 
correction will not be needed for telegraphic work. \When the position 
is subsequently published it must be strictly in accordance with recom- 
mendation (2). 

Since, in the case of a first orbit, the orbit computer does not know 
what comparison star has been used, it is incumbent on the observer to 
use a position obtained from the best modern star catalogues. Prof. 
Leuschner suggests the inclusion of definite designations for the 
description of a comet, as this information is of great value to the orbit 
computer. 

(5) Accuracy: The positions in (2) and (3) shall be given to 
0*.01 and 0.1 when the observations permit of this accuracy. But when 
the difficulty of observation prevents the attainment of this accuracy 
then results to 08.1 and 1” (or less accuracy) only should be given. 
The publication of meaningless figures is misleading and is not to be 
encouraged. Since the fifth decimal of a day is rather less than 1 sec- 
ond, the observer should be permitted to use his judgment and give 
only four decimals when greater accuracy cannot be claimed for the 
time given. Prof. Leuschner in a letter says, “It would be interesting 
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to know just why in recent times observations have become far less 
reliable than in former years. . . . Telegraphic positions should not 
be given accurately by an observer unless he is satisfied that his posi- 
tion is of definite value for a preliminary orbit. Inspection of the dis- 
crepancy of the observations which we have determined for the recent 
comets would be a shock to every astronomer. To select presumably 
correct observations for an orbit computation has become more of a 
problem than to compute the orbit.” In view of this alarming situa- 
tion it is recommended that when a first orbit is published the observa- 
tions used should also be published, and if later observations become 


available during the computation their residuals should likewise be 
published. 


(6) Ephemerides: All ephemerides should give mean places, and 
should always be for Greenwich 0". They will thus be formed by com- 
bining the heliocentric codérdinates of the comet with the geocentric 
coordinates of the sun at the same instant. In comparing positions as 
published in (2) with this ephemeris it is evident that we antedate the 
observation by light time and that the orbital place is mean place of 
star plus observed Aa (or A8), plus differential precession and nutation 
(not aberration), plus complete aberration for the star, plus parallax. 
The ephemeris should give log A and preferably also log r and the mag- 
nitude of the body. 

(7) Changes in the A. E. and the N. A.: The following changes 
are recommended : 

(a) Instead of the sun’s true longitude and latitude there be given 
its longitude and latitude referred to the mean ecliptic and equinox of 
the beginning of the year. 

(b) The sun’s codérdinates X, Y, Z should be referred to the same 
equinox as in (a). The column “Reduction to mean equinox of 
1925.0” can be renamed “Reduction to true equinox” and the quanti- 
ties in it given with the reversed sign. 

The present writer would like to add two more recommendations. 


(8) Positions of Comparison Stars: That observers be urged to 
take the positions of their comparison stars whenever possible frem 
modern catalogues rather than from the A. G. Catalogues. A list of 
suitable modern catalogues has been prepared and will be offered for 
publication if its publication is recommended by the Union. This could 
be supplemented by an account of a convenient method of combining 
positions from different catalogues. The only complete discussion of 
this problem is in Newcomb’s Spherical Astronomy, which suffers from 
the three disadvantages of being out of print, of being a study of the 
problem of finding places and proper motions of large numbers of stars 
rather than of individual isolated stars, and of containing no discussion 
of such recent developments as the Astrographic Catalogue, the G.F.H., 
the Yale Index, Porter’s work on P. M. and Schorr’s “Eigenbewegungs 
Lexikon.” 
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(9) Equations for Heliocentric Codrdinates: That in place of the 
usual Gaussian constants for the equator giving the heliocentric coérdi- 
nates in the form 


x =rsinasin (4’+ 7) 


the transformation to true anomaly be avoided in the case of elliptic 
orbits and the constants for equations of the type 


4 = ax (cosE—e)+ bxsinE 
be given. 

At a meeting of some thirty astronomers held at Yerkes Observatory 
on May 23 the substance of the above recommendations was presented 
and discussed, and a motion endorsing them was carried. Those read- 
ing this note and desiring to make comment or criticism are asked to 
get in touch with Prof. Leuschner (Chairman of the I. A. U. Commis- 
sion des Cometes) or Mr. G. Merton at the Royal Observatory, Green- 
wich, London S. E. 10. As Prof. Leuschner is leaving for England he 
may be reached through Mr. Merton. 


Dearborn Observatory, Evanston, IIl., 1925 May 26. 


Postscript. Just as the above was being sent to press a copy of 
M. N. 85, No. 5, was received. In this (p. 513) Merton has discussed 
the same subject, and has given formulae and tables for differential 
precession, nutation and aberration. The main table is a double entry 
one, so perhaps the computer of a definitive orbit would prefer to ob- 
tain differential precession and nutation by tabulating the coefficients 
of Aa and Aé in ephemeris form. An advance copy of Merton’s Recom- 
mendations (p. 529) has been circulated among the astronomers men- 
tioned above. They are all in sympathy with these recommendations, 
except with the introduction of the terms “astrovisual” and “true mean 
place.” 





NAUGHTY LITTLE STAR. 


Twinkle, twinkle, little star, 
How I wonder what you are; 
High above | see you shine, 
But, according to Einstein 

You are not where you pretend, 
You are just around the bend 
And your sweet seductive ray 
Has been leading men astray 

All these years—Oh, little star, 
Don’t you know how bad you a1 


—Christian Register. 
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PLANET NOTES FOR JULY AND AUGUST. 

The Sun will move from 6" 38" to 10°35" and from +23° 10’ to +8° 55’ 
during this period. It will move from the constellation Gemini through Cancer 
and well into Leo. It will be farthest from the earth for the year on July 3. 


NOZIVOH Rison 





SOUTR K iZOn 
THE CONSTELLATIONS AT 9:00 Pp. M. Juty 1. 


The phases of the J/oon will occur as follows: 


Full Moon July 5 at ll p.m. CST 
Last Quarter 2m” 6p. “ 
New Moon 20 4 pM. 

First Quarter 28 2 P.M ~ 
Full Moon Aue. 4 at 6 am. C.S.T. 
Last Quarter . a ase. 

New Moon 19 “ 7 AM. 

First Quarter 26 “ ll p.m 


—__»a— 


west MOelzom 








wast MOeltzon 
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The Moon will be at perigee on July 6 and on August 4, and at apogee on 
July 20 and on August 17. There will be a large number of occultations of stars 
by the moon, visible at Washington during this period. It will be a convenient 
season for those having small telescopes to observe these interesting phenomena. 
The suddenness of the immersions and emersions is surprising to most people. 
The predicted times of the occultations are given in 


a table following these 
notes. 


In observing the occultations the times should be carefully noted and 
any deviation from the predicted time reported. 

Mercury will be invisible at the beginning « 
ward from the sun and reach a point of greatest elongation east on July 28. The 
elongation will not be an especially favorable one for northern observers, because 
Mercury will be about ten degrees south of the sun, and will set soon after the 
sun. It will, however, be visible a short 


f July. It will be moving east- 


distance southwest of Regulus. By 
noting the position of this star during July, one should have no difficulty in locat- 
ing Mercury at the time of the elongation. Mercury will move toward the sun 
during August, and on August 25 will pass between the earth and the sun. 
Venus will be visible in the evening sky during these months. 
more than an hour after the sun at the beginning « 
after the sun at the end of August. 
Cancer and Leo into Virgo. 


It will set 
f July and about two hours 
It will move eastward from Gemini through 
Its stellar magnitude will be —3.4. 

Mars will not be visible during the summer because of its nearness to the 
sun. At the end of August it will be near a point of conjunction with the sun. 
Jupiter will be at opposition on July 10. 
and earlier from day to day. By the end of 
for evening study. 


It will rise at sunset on this date, 
\ugust it will be very well situated 


Saturn will be exceptionally favorably situated during the summer. 
cross the meridian about six o'clock in the evening on the average. 
will be about 18 


It will 
Che earth 
north of the plane of the rings, so we will be looking at the 
north side of the rings during these months. ’ 


Che planet will be somewhat brighter 
than Spica. 


Uranus will be visible only in the early morning. It 


will have a slow retro- 
grade motion in Pisces. 


Neptune will be in conjunction with the sun on August 15. 


It will therefore 
be invisible in the rays of the sun during July and August. 





Saturn’s Satellites. 
[From the American Ephemeris.] 
CENTRAL STANDARD TIME, MiIpNIGHT = 0? 


I. Mimas. Period 0° 226. 


1925 a h a h a h a h 

July 0 196E July 8 19.8 W July 16 20.11 July 24 20.3 W 
5S 1.3 W iS toe 7 18.7 E 25 18.9 W 
5 23.9 W 14 O2E 22 0.4 W 30 OBE 
6 22.5 W 14 22.8 E 22 23.1 W 30 23.4 E 
7 21.1 W 15 Z1.4 8 23 21.7 W 

Aug. 0 22.0 I Aug. 8 22.3 W Aug. 16 0.0] Aug. 19 18.5 E 
1 20.6E 9 20.9 W 6 226 E 24 22.9 W 
2 BSE 10 19.5 W v7 21.2E 23 21.5 W 
7 23.7 W 11 18.2 W 18 19.9 } 26 20.1 W 
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SOUTH 





NORTH 


Apparent orbits of the seven inner satellites of Saturn at date of opposition, 
May 1, 1925, as seen in an inverting telescope. 


II. Enceladus. Period 1% 89. 


1925 a h a h a h a h 
july 2 2.81 July 10 8.21 July 18 13.5 E July 26 18.9 F 
3s fz i i VAak 19 22.4E (a 
4 20.6E le 19:5 a sak 29 12.6 I 
6 5.5 E£ 14 10.8 E 22 16.2 E OO 21.5 F 
7 14.4E 15 19.7 E a@ tik 
es Zi. EB 17 46E 25 10.0 E 
Aug. 1 6.4E Aug. 9 I1L8E Aug. 17 17.1 E Aug. 25 22.5 E 
2 153 & 10 20.7 E 19 2.0E 2 44 E 
4 0.2E 12 56E 20 10.9 E 28 16.3 E 
§ Si 13 14.4 E 21 19.8 E 30 («12E 
6 18.01 14 23.3 E 23 47 E 31 WIE 
Ss 29% 146 8.2E 24 13.6 E 
III. Tethys. Period 1° 2153. 
July 2 11.21 July 10 O4E July 17 136E July 25 2.9E 
4 85E om Zi E 19 10.9 E ZW 02E 
6 38 13 19.0 E mam 6.25 2 21.5£E 
8 3.15 15 16.3 F 23 5.5 E 30 18.8 E 
Aug. 1 16.2 I Ave. 9 5:53 Aug. 16 18.7 E Aug. 24 8.0E 
a to % NH 282 18 16.1 E 26 5.4 E 
5 0.3 1 is OL 20 13.4 E mm 22 = 
, 623 14 21.4 I 22 3.7 E 30 OO E 
IV. Dione. Period 2° 1747, 
July 2 21.3E July 11 24E July 19 7.4E July 27 12.5E 
5 15.0E 13 -20.0 E a 68. 30 6.2E 
8 8.7E 16 13.7 E 24 18.8 E 
Aug. 2 0.0 E <Aug. 10 5.11 Aug. 18 10.3 E Aug. 26 15.4 E 
417.7 E 12 22.8 I 21 4.0 E 29 9M1E 
7 RAE 15 16.6 | 2s 217 E 
V. Rhea. Period 4° 1255, 
July 1 10.3E July 10 11.1 E July 19 12.0E July 28 12.9E 
Ss 227 © 14 23.6E 24 #O.SE 
Aug. 2 1.4E Aug. 11 2.3 E Aug. 20 3.3E Aug. 2 43E 
6 13.8 E 15 14.8E 24 15.8 E 
VI. Titan. Period 15¢ 2343. 
July 1 21.3 E July 9 21.7 W July 17 19.9E July 25 20.6 W 
Aug. 2 19.0E Aug. 10 20.0W Aug. 18 18.4E Aug. 26 19.7 W 
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VII. Hyperion. Period 21% 76. 
1925 


d h d h d ! d h 
July 4 20.7 W July 15 14.7E July 26 2.7 W 
Aug. 5 20.2 E Aug. 16 9.6 W Aug. 27 2.0 E 


VIII. Japetus. Period 79% 22"1. 
July 3 100S July 23 19.2E Aug. 11 8.2] Aug. 31 7.9 W 


Note—E, Eastern Elongation; W, Western Elongation; S, Superior Con- 
junction; I, Inferior Conjunction. 





Occultations Visible at Washington. 
[From the American Ephemeris.]} 


IMMERSION. EMERSION. 


Date Star’s Magni- Washing- Angle Washing- Angle Dura- 
1925 Name tude ton C.T. fromN ton C.T. fromN _ tion 
2 hm ° h m ° h m 
July 1 13 Librae aa 22 9 64 23 0 338 0 51 
4 81 B.Ophiuchi 6.1 1 16 120 2 251 : 3 

5 33 Sagittarii 5.8 18 57 68 19 49 306 0 52 

6 o Sagittarii 3.9 0 5 110 1 16 244 1 1l 

6 199 B. Sagittarii 6.4 415 152 4 35 190 0 20 

8 31 Capricorni 6.3 ar 48 3 47 272 1 10 

8 39 Aquarii 6.2 23 iz 42 0 9 288 0 58 

10 Y Aquarii 4.5 3 18 29 4 25 276 Rv 

10 Y* Aquarii 4.6 4 20 101 5 19 201 0 59 

15 8 B. Tauri 6.2 1 9 68 a 3 251 0 56 
Aug. 2 115 B. Sagittarii 5.7 1 57 68 2 55 280 0 58 
2 253 B. Sagittarii 6.1 19 37 91 20 48 272 i iz 

4 y Capricorni 3.8 20 28 127 21 12 211 0 44 

5 5 Capricorni 3.0 0 2 100 1 9 219 Bi 

6 351 B. Aquarii 6.5 20 26 20 20 59 306 0 33 

7 376 B. Aquarii 6.3 3 30 91 4 34 209 i 3 

16 61 Geminorum 5.8 3 57 33 4 36 318 0 38 

26 49 Librae 5.4 17 29 90 18 48 310 1 19 

28 30 G. Sagittarii 6.2 22 50 116 23 49 239 0 59 

29 o Sagittarii 3.9 19 53 105 21 10 252 1 18 

30 199 B. Sagittarii 6.4 0 13 133 0 52 208 0 39 





VARIABLE STARS. 


Note on Proper Motion of a Faint Variable.—In Bulletin of the As- 
tronomical Institutes of the Netherlands No. 77, 1925, Hertzsprung states that the 
variable, Harvard 2435 (10.8 to 11.7), situated in the Larger Magellanic Cloud, is 
of the W Ursae Majoris type. As its spectrum is K5, he suggests that the star 
may have a sensible proper motion. 

The star was accordingly measured on two plates taken with the 24-inch 
sruce refractor in 1896 and 1916, respectively. By measuring the star with refer 
ence to seven comparison stars closely surrounding it and reducing the measures 
differentially, a total displacement of 170 + 076 is found, giving a proper motion 
of 0705 + 0703. The evidence obtained from the proper motion, therefore, is 
insufficient to prove the dwarf character of this variable. CW.3.1.) 

Harvard College Observatory Bulletin 818. 

Cambridge, Massachusetts, April 13, 1925. 
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Minima of Variable Stars of Short Period. 


[Calculated by members of the classes in Astronomy at Carleton College.] 





Variable Stars 








Given to the nearest hour in Greenwich civil time; to obtain Eastern Stan- 


dard time subtract 5"; Central Standard time 6°, etc. 


Decl. 
1900 


Star 


SY Androm. 
RT Sculptor. 
U Cephei 

Z Persei 
TW Cassiop. 
RY Persei 
RZ Cassiop. 
TX Cassiop. 
ST Persei 
RX Cassiop. 
Algol 

RT Persei 

X Tauri 

RW Tauri 
RV Persei 
RW Persei 
SZ Tauri 
RS Cephei 
TT Aurigae 
RY Aurigae 
RZ Aurigae 
SV Tauri 

Z Orionis 
SV Gemin. 
RW Gemin. 
U Columbeze 
SX Gemin. 
RW Monoc. 
RX Gemin. 
RU Monoc. 
R Can. Maj. 
RY Gemin. 
Y Camelop. 
TX Gemin. 
RR Puppis 
V Puppis 

X Carinae 

S Cancri 
RX Hydrae 
S Velorum 
Y Leonis 
RR Velorum 
SS Carine 
ST Urs. Maj. 


RW Urs. Maj. 


Z Draconis 
RZ Centauri 
RS Can. Ven. 
SS Centauri 
SX Hydre 


R.A. 
1900 


h 
0 


nO 


Ww bo 


pw 


un 


vu 


NO 


OSamn 
wht 


9 3 
10: 


m “i 
08.0 +43 
31.5 —26 
53.4 +81 
33.7 +41 
37.6 +65 
39.0 +47 
39.9 +69 
44.4 +62 
53.7 +38 
58.8 +67 


01.7 +40 ; 


16.7 +46 
55.1 +12 
57.8 +27 
2 +33 
3 +42 
31.4 +18 
48.6 +80 
02.8 +39 
11.5 +38 
42.9 +31 
45.8 +28 
50.2 +13 


54.6 +24 2 


55.4 +23 


10 54.2 
il 22 


11 
12 
13 


35.4 +52 3 


39.8 +72 
55.6 —64 
06.3 +36 


07.2 —63 ; 
13 39.0—26 2 


, 


09 
13 
20 


TT et ee 
Oo — to bo 


wu 


a 


49 
05 


a 


Magni- 
tude 


Approx. 


Period 


d 
9.5—13.0 34 


9.6—10.5 
7.0— 9.0 
9.4—12 

8.2— 9.0 
8.0—10.3 
6.9—°8.1 
9.4—10.1 
8.5—10.5 
8.6— 9.1 
23-— 25 
9.5—11.5 
3.3— 4.2 
7.1— [11 
9.5—11.0 
8.8—11.0 
7.2— 77 
9.5—12.0 
78— 8.7 
10.7—11.7 
10.6—13.3 
9.4—11.0 
9.7—10.7 
9.8— [11 
9.5—11.0 
9.2—10.0 
10.8—11.5 
9.0—10.8 
8.8— 9.6 
9.8—10.5 
5.8— 6:4 
8.9— [10 
9,5—12 

10.0—11.9 
9.4—10.7 
41— 48 
70-87 
8.2—10 

9.1—10.5 
78— 93 
9.3—11.2 
10.0—10.9 
12.2—12.8 
6.J/— 72 
10.3—11.4 
9.9—13.6 
8.5— 8.9 
7.5—12.5 
8.8—10.4 
86—12.7 


Ww 


NM whe 


ome 
tO & & = ho 


— 


— 


0 


— we 


on 


DO DO DO & UID WG DO 


RAN WOO 


oo 


Nd he RN DW Ud 


d 


_ 
=o) 


— 
-OoYK bh 


Nw 


— 


— _ — ps 
Se WUWOANN WW Wu 


— 
—UIiw 


— 
mV ROO OK URN UNDINONS 


Ow 


Greenwich civil times of 
minima in 1925 


July 
h d 
27 

19 25 
9 24 
0 2 
6 21 
10 19 
9 25 
4 27 
16 27 
30 

19 23 
s 
16 21 
3 zal 
6 29 
15 29 
2 62 
19 25 
23 (ok 
20 23 
1 22 
2B 
17 26 
12 19 
16 23 
17 21 
10 19 
6 20 
11 23 
16 23 
9 21 
4 26 
11 20 
14 19 
4 20 
15 20 
2s 
4 20 
18 19 
i za 
16 22 
7 24 
is 2 
16 22 
15 20 
14 22 
10 19 
Ze 22 
5 18 
5 20 


h 
18 


NO hNUD 


pat Sad tend 
Wwwhrd © 


wupre 


— — 
= 


— DO 
OM WOWwWNNOW LL 


_ 


wom 
NDAOOKMHUOON 


d 


Omno 


We Go 


—_ 
oamocaos 


Ar hUNO LUI 


— 


8 


voles) 


— 
— 


— 
NO WWUIwWOoOoON 


August 
h doh 
31 16 
12 24 20 
19 3018 
14 21 19 
12 24 16 
6s 2h 
1 -23 10 
3 2B 2 
11 28 8 
19 
5 26 10 
2 22% 
, Ze 2 
9 24 0 
20 29 15 
6 2410 
0 25 14 
5s © i 
i aw 
13 24 21 
4 21 5 
18 24 3 
22 26 18 
13 20 14 
7 2018 
17 2412 
5 ae 
18 20 0 
20 29 6 
8 20 16 
11 24 2 
2 23 16 
12 2218 
5S Ze DO 
S$ 2 4 
17 18 6 
11 20 16 
3 az 
23 22 16 
3 2D 
9 2421 
23 22 19 
13 23 18 
2) Zo ke 
23 18 14 
is ws 
10 18 11 
ly 2222 
9 24 6 
4 18 18 











Variable Stars 393 





Minima of Variable Stars of Short Period—Continued. 


Star R.A. Decl. Magni- Approx. Greenwich civil times of 
1900 1900 tude Period minima in 1925 
July August 

h m ° , dh dh dh dh dih 
5 Libre 14 556 — 807 48— 62 2079 8 0 21 23 422 18 21 
U Coron 15 14.1 +32 01 7.6 8.7 3 10.9 410 18 6 723 2118 
TW Draconis 15 32.4 +64 14 7.3 8.9 2 19.4 : ? @& 5 is BP i 
SS Libre 15 43.4 —15 14 9.3—11.5 0 18.4 to wm 8 14 22 23 
SW Ophiuchi 16 11.1 — 6 44 9.2—10.0 2 10.7 (+ 2rTs 8 18 23 10 
SX Ophiuchi 12.6 6 25 10.5—11.2 2 01.5 6 0 2212 8 0 2412 
R Are 31.1 —56 48 68— 7.9 4 10.2 ‘3 Aa 885 &% 8 
TT Herculis 16 49.9 +17 00 8.9— 9.3 20 18.1 ob ao Ws 
TU Herculis 17 09.8 +30 50 9.5—12 2 06.4 619 20 9 919 23 10 
U Ophiuchi 115 +119 60—67 0 20.1 317 +20 12 6 6 2 1 
u Herculis 13.6 +33 12 4.6 24 2UizZ 13 3 =o tat 2 3 
TX Herculis 15.4 +42 00 83 90 1 00.7 921 21 6 919 22 3 
RV Ophiuchi 298 +719 9 12 165 WU Ws BS BW 
SZ Herculis 36.0 +33 01 9.5—10.3 0 19.6 ee: 22 8 716 24 1 
TX Scorpii 48.6 3413 7.5—82 0 22. 6 8 2k Zz 5 4 0) 6 
UX Herculis 49.7 16 57 88—10.5 1 13.2 4 2 19 13 i we 
Z Herculis 536 15 09 7.1 7S 3 225 213 1812 311 19 10 
WX Sagittarii 53.6 —17 24 9.2—108 203.1 1010 2710 1311 Wi2 
WY Sagittarii 17 54.9 23 01 9.5—10.6 4 16.0 Ii ak 9 6 23 6 
SX Draconis 18 03.0 +58 23 9.3—10.5 5 04.1 -_. 2 io 7 3 22% 
RS Sagittarii 11.0 —34 08 59— 63 2 10.0 8 22 2310 14 4 28 16 
V_ Serpentis 11.1 —15 34 9.5—11.1 3109 10 0 2320 615 2011 
RZ Scuti 21.1 915 7.4— 83 15 03.2 13 23 9 2135 2 8 
RZ Draconis 21.8 +58 50 9.5—10.2 0132 12 8 2616 10 0 24 8 
RX Herculis 26.0 +12 32 70— 7.6 0 21.3 BsaZ?2wiZza az 
SX. Sagittarii 39.7 —30 36 8.7—98 2018 2 5 1820 1218 29 9 
RR Draconis 408 +62 34 9.3—13 2 19.9 722 2422 W221i 
RS Scuti 43.7 —10 21 9.3—10.3 0 15.9 8 14 21 21 4 4 24 2 
B Lyrz 46.4 +33 15 3.4 4.1 12 21.8 10 14 23 12 510 18 7 
U Scuti 18 48.9 12 44 9.1 9.6 0 22.9 638 aw bY RB 
RX Draconis 19 01.1 +58 35 9.3—10.2 1 21.4 > 2 OM B2siwaw z 
RV Lyre 12.5 +32 15 11. —128 3 14.4 7% 20 RM 2 
RS Vulpec. 13.4 +22 16 6.9 8.0 4 11.4 912 27 10 > = 2 F 
U Sagittz 14.4 +19 26 65— 9.0 3 09.1 9 18 3 «6 728 BP F 
Z Vulpec. 17.5 +25 23 7.3— 8.5 2 10.9 5 4 1921 11 0 2517 
TT Lyrz 24.3 +41 30 9.4—11.6 5 05.8 0199S ZAZvTHRAEASB 
UZ Draconis 26.1 68 44 9.0—98 1 15.1 1019 2320 12 9 25 10 
SY Cygni 19 42.7 +32 28 10. 12 6 00.2 12 3 24 3 ll 4 23 4 
WW Cygni 20 00.6 +41 18 9.3—13.4 307.6 1119 25 2 7 8 2015 
SW Cygni 03.8 +46 01 9. —11.7 4 13.8 5 5S se: 2c 9 5 22 22 
VW Cygni 11.4 +34 12 98—11.8 8 10.3 9 2 2522 1119 28 16 
RW Capric. 12.2 —17 59 8&8—106 3 09.4 617 20 7 916 23 5 
UW Cygni 19.6 +42 55 10.5—13 3 10.8 05 ow 619 20 15 
V Vulpec. 32.3 +26 15 8.2— 9.8 37 19.0 15 19 22 14 
W Delphini 33.1 +17 56 9.4—12.1 4 19.4 511 2eiy Wa Bw Ss 
RR Delphini 389 +13 35 10.5—11.8 4 144 1016 29 2 (7 wow 
Y Cygni 48.1 417 71 79 1 12.0 fis 2M 314 21 14 
WZ Cygni 49.3 +38 27 9.9—10.8 0 14.0 78 Z2i2 67 AZ 
RR Vulpec. 20 50.5 +27 32 9.6—11.0 5 01.2 27 2212 114 21 19 
RY Aquarii 21 148 —11 14 8&8—10.4 1 23.2 1 19 19 413 20 6 
UZ Cygni 55.2 +43 52 8.9—11.6 31 07.3 20 15 20 23 
RT Lacertze 21 57.4 +43 24 9.1—10.5 5 01.7 > 6 Bis 216 22 23 
RW Lacertze 22 40.6 +49 08 10.2—11.2 5 04.4 813 24 2 815 24 5 
VW Pegasi 51.7 +32 42 10.0—10.6 5 06.4 10 23 4B 6 § Zs 
Y Piscium 23 29.3 + 7 22 9.0—12.0 3 18.4 120 222i 6 23 22 0 
TW Androm. 23 58.2 +3217 86—11.5 4 02.9 719 24 6 918 26 6 
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Maxima of Variable Stars of Short Period. 


[Calculated by members of the classes in Astronomy at Carleton College.] 


Variable Stars 














Given to the nearest hour in Greenwich civil time; to obtain Eastern Stan- 


dard time subtract 5"; Central Standard time 6°, etc. 


Star 


SX Cassiop. 
Sk Cassiop. 
RR Ceti 
RW Cassiop. 
V_ Arietis 
SU Cassiop. 
RW _ Camelop. 
SX Persei 
SV Persei 
RX Aurigze 
SX Aurigze 
SY Aurigze 
Y Aurigze 
RZ Gemin. 
RS Orionis 
T Meonoc. 
RT Aurigze 
W Gemin. 

€ Gemin. 

RU Camelop. 
RR Gemin. 
V Carinae 

T Velorum 
V Velorum 
Z Leonis 

RR. Leonis 
SU Draconis 
S Muscae 
SW. Draconis 
T Crucis 

R Crucis 

S Crucis 

W Virginis 
SS Hydree 
RV Urs. Maj. 
ST Virginis 
V Centauri 
RS Boctis 


R Triang.Austr. 
S Triang.Austr. 


S Norme 
RW _ Draconis 
RV _ Scorpii 
X Sagittarii 
Y Ophiuchi 
W Sagittarii 
Y Sagitarii 
U_ Sagittarii 
Y Scuti 

RZ Lyre 
RT Scuti 

k Pavonis 


U Aquile 


R.A. Decl. Magni- 
1900 1900 tude 
h m es 
0 05.5 +54 20 8.6— 9.2 
0 09.8 +57 52 9.3— 9.9 
1270 +050 83— 9.0 
1 30.7 +57 15 89—11.0 
2096 +11 46 83— 9.0 
2 43.0 +68 28 6.5— 7.0 
3 46.2 +58 21 8.2— 9.4 
4 10.2 +41 27 10.4—11.2 
42.8 +42 07 88— 9.6 
4 54.5 +39 49 7.2— 8.1 
5 04.6 +42 02 8.0— 8.7 
05.5 +42 41 84— 9.5 
21.5 +42 21 8.6— 9.6 
5 56.6 +22 15 9.1—10.0 
6 16.5 +14 44 8.2— 8.9 
198 +708 5.7— 68 
23.0 +30 33 5.1 6.0 
29.2 +15 24 6.7— 7.5 
6 58.2 +20 43 3.7— 43 
7 10.9 +69 51 8&.5— 98 
7 15.2 +31 04 10.0—11.5 
8 26.7 —59 47 7.4— 8.1 
8 34.4 —47 01 7.6— 8.5 
9 19.2 —55 32 75— 82 
9 46.4 +27 22 7.9— 9.6 
10 02.1 +24 29 9.1—10.1 
11 32.2 +67 53 8.9— 9.6 
12 07.4 —69 36 6.4 YB 
12.8 +70 04 88— 9.6 
15.9 —61 44 68— 7.6 
18.1 —61 04 68— 7.9 
12 48.4 —57 53 6.5— 7.6 
13 20.9 — 2 52 8.7—10.4 
250 —23 @ 74— 8.1 
13 20.4 +54 31 9.2— 99 
14 22.5 0 27 10.3—11.4 
25.4 56 27 64— 78 
29.3 +32 11 8.9—10.0 
15 10.8 —66 08 6.7— 7.4 
15 52.2 —63 29 6.4— 7.4 
16 10.6 57 39 66 7.6 
33.7 +58 03 9.6—10.8 
6 S13 —33 27 67— 7A 
17 41.3 —27 48 4.4— 5.0 
Ws — 6 61— 65 
17 58.6 —29 35 43— 5.1 
18 15.5 —18 54 5.4— 6.2 
26.0 —19 12 6.5— 7.3 
32.6 — 827 8.7— 9.2 
39.9 +32 42 9.9—11.2 
16 44.1 —10 30 9.1— 97 
18 46.6 Gf 22. 38 5.2 
19 240 — 7 15 62— 69 


Approx. 
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Greenwich civil times of 


maxima in 1925 


July 
h d 
16 
3 20 
8 20 
i a 
8 23 
0 20 
17 21 
3 26 
12 20 
i 2 
8 17 
0 20 
: 2 
ys ae 
12 26 
23 
ly Ze 
9 25 
9 24 
1 
12 24 
4 21 
19 20 
22 2 
4 19 
10 19 
22 26 
16 23 
> 2 
18 21 
i oe 
17 
> 2 
s 2 
QO 20 
6 22 
3; B 
22 24 
4 24 
14 3 
8 21 
2 24 
4 21 
2 2 
16 25 
0 22 
a 
16 25 
i> -2o 
10 29 
so 2 
23 20 


h 
19 
10 
20 
10 
12 


—_ 
+ 


WMI BAWDL We NUN DO 


— 


August 
dh dah 
22 9 
27 AB 
5 8 2019 
a ae ae 
8 9 24 6 
5 4 2019 
612. 2222 
S32: #41 4 
i} ee ee 
mm” & 21.2 
8 23 24 7 
910 29 16 
4 5 19 15 
ois 2 we 
16 18 25:21 
9 5 
63 42 t 
2 @ ae 
3m AS 
5 sf Fi 
9 6 25 4 
1015 24 1 
S 6 2 5% 
43 a6 
9 20 
27 226 
811 21 16 
422 24 5 
813 24 12 
10 3 23M 
7a. 22s 
617 2018 
7 28 
2u Ds 
a a ae 
2i 2D 
8 5 2417 
9 7 2410 
619 20. 9 
1219 25 10 
920 2 8 
718 25 12 
iit 2s 
m5 2m 6 
14 8 3110 
wWi2d s 
821 2 5 
S24. 22 2 
417 25 10 
8 7 23 15 
is 4 2 
is 4.33 % 
10 2 24 3 
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Maxima of Variable Stars ot Short Period—Continued. 





Star R.A. Decl. Magni- Approx. Greenwich civil times of 
1900 1900 tude Period maxima in 1925 
July August 

h m . , dh dh dh dh dah 

XZ Cygni 19 30.4 +56 10 86— 93 0 11.2 6620636 HS 
U Vulpec. 32.2 +20 07 65— 7.6 7235 11 9 27 8 12 7 2 6 
SU Cygni 40.8 +29 01 6.2— 7.0 3 20.3 8 9 23 18 Bs we tz 
n Aquilz 47744+045 37—45 7042 1114 2523 9 7 23 16 
S Sagittz 51.5 +16 22 5.6— 6.4 8 09.2 620 23 15 9 9 2% 3 
X Vulpec. 19 53.3 +26 17 9.5—10.5 6 07.7 715 20 6 8 5 2021 
X Cygni 20 39.5 +35 14 6.0— 7.0 16 09.3 16 5 114 17 23 
T Vulpec. 47.2 +27 52 5.5 6.1 4 105 8 10 21 18 811 21 19 
UY Cygni 52.3 +30 03 9.6—10.4 0 13.5 61k Wa Fe wt 
RV Caprice. 55.9 —15 37 9.2—10.1 0 10.7 > ss BB ey a 
TX Cvegni 20 56.4 +42 12 8.5— 9.7 14 17.4 414 19 7 308 VY 
VY Cygni 21 00.4 +39 34 88— 95 7 20.6 818 2411 9 4 24 21 
SW. Aquarii 10.2 — 0 20 9.9—10.8 0 11.0 712 21 7 #1023 2418 
VZ Cygni 21 47.7 +42 40 82—9.2 4 20.7 619 21 9 920 2410 
Y Lacertz 22 05.2 +50 33 9.1 96 407.8 523 2 6 913 26 20 
tt) Cephei 25.5 +57 54 3.7. 46 5 088 8 0 24 2 9 5 25 7 
Z Lacerte 36.9 +56 18 8.2— 9.0 10 21.1 ae ye 5 0 26 19 
RR Lacertze 37.5 +55 55 8.5 9.2 6 10.1 7 23 2019 9 1 2iaZ 
V Lacerte 44.5 +55 48 85—9.5 4 23.6 915 2414 813 23 11 
X Lacertze 22 45.0 +55 54 8.2 8.6 5 10.7 817 25 1 10 9 21 6 
SW Cassion. 23 03.7 +58 11 92— 9.7 5 10.6 2 22 8 7 8 23 16 
RS Cassiop 32.6 +61 52 9.0—11.0 6 07.1 913 23 0M Ss AZ 
RY Cassion. 47.2 +58 11 9.3—11.8 12 03.4 ii oo 611 3017 
V Cephei 23 51.7 +82 38 6.0 7.0 0 23.9 31442713 1012 2411 
New Star in Constellation Pictor. — Scicnce Service, B and 21st 


Streets, Washington D. C.. furnishes the following note announcing the discov- 
' 


ery of a new star in the constellation Pictor, on May 25, 1925. The 


nova is too 


far south for observers in the United States to observe 


The Central Bureau at Copenhagen cables today that Mr. Watson 


that é at the 
Cape of Good Hope discovered a second magnitude nova on May 25 in the con- 
stellation Pictor. Position of new star is R. A. 6" 35", Dee. 62° 34°. Observa- 
tories in Argentine, Chile, Peru, Mexico and Cuba are being notified. This is 


the brightest new star found since the discovery of Nova Cygni in August, 1920. 


I 


HaArtow SHAPLEY. 





Monthly Report of the American Association of Variable Star 
Observers, April, 1925. 





With the approach of spring, and its clear skies and more clement observ- 
ing weather, the reports indicate a greater activity on the part of our observers. 
We welcome this month new lists from several members, among them, those 


from Dr. Menzel, and his pupil, Mr. Dautremont, at 





ie University of Iowa and 
from Mr. Braid-White, at Chicago. Thanks to the diliges 


nce of Miss Young, at 
South Hadley, and Mr. Cilley at Brooklyn, U Geminorum and SS Cygni were 


both caught on the rise to maximum at about the same time. 
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VARIABLE STAR OBSERVATIONS 
February 0 = J. D. 2424182. 
April 0 J 
Star J.D. Est.Obs. 
000339 V ScuLproris— 
4195.5 12.8 Bl 
4200.4 13.3 BI 


001032 S ScuLptroris— 


J.D. Est.Obs. 


4207.4 [13.3 Bl 


4192.4 93Bl 42008 98Sm 
4194.8 9.7Sm 4207.4 9.7Sm 
4200.4 10.0 Bl 
001046 X ANDROMEDAE— 
42292 14.5 Wf 4233.3 149Wf 
001726 T ANpDROMEDAE— 
4194.6 10.7Ch 4201.6 [10.7 Ch 
001755 T CassiopEIAE— 
4201.6 92Ch 4230.0 11.0 Pt 
42248 105L 
001838 R ANDROMEDAE— 
4194.6 [11.6Ch 4240.2 12.5 Wf 
4229.2 13.8 Wf 
001862 S TucANAE— 
4195.5 129Bl 4197.8 [11.9Sm 
0019090 S Czrri— 
4193.6 [10.5 Ch 
002546 T PHOENICIS— 
4192.4 99 BI 4200.8 10.6Sm 
4194.8 10.2Sm 4207.4 10.4Bl1 
4200.4 103 Bl 4210.8 11.2Sm 
002833 W ScuLptoris— 
4195.5 13.0 Bl 
004047 Y CAssiopEIAE— 
4227.3 144 We 4240.2 [14.1 Wf 
4230.0 13.6 Pt 
004132 RW ANnpROoMEDAE— 
4205.6 10.6Ch 4230.0 12.5 Pt 
004435 X ScuLPproris— 
4192.4 10.6Bl 4207.4 11.3 Bl 
4200.4 11.2 Bl 
004533 RR ANpROMEDAE— 
4229.2 [13.3 Wf 4240.2 [12.6 Wf 
004746a RV CassiorEIAE— 
4229.2 [14.0 We 4240.2 [14.5 Wi 
4230.0 13.8 Pt 
004746b — CAssiopEIAE— 
4230.0 10.8 Pt 
004958 W CassiorpEIAE— 
4230.0 91Pt 


005475 U TucANAE— 
4195.8 [13.8 Bl 
4205.8 [12.5 Sm 


005840 RX ANDROMEDAE— 


4225.8 [12.5 Sm 


4229.0 [11.7 Pt 4235.0 11.2 Pt 
4230.0 [12.4Pt 4237.0 11.6 Pt 
4233.0 11.3 Pt 4241.0 [11.3 Pt 
010630 U ScuLproris— 
4195.5 [13.2 Bl 
010940 V ANDROMEDAE— 
4229.2 10.6Wf 4247.2 9.9Wf 


4240.2 10.1 Wf 





American Association 





RECEIVED DuriInG AprIL, 1925. 


March 0 = J.D. 2424210. 
.D. 2424241. 


Star J.D. Est.Obs. J.D. Est.Obs. 
011041 UZ ANnproMEDAE— 

4240.2 [14.2 Wf 
011272 S CASSsIOPEIAE- 


4226.6 11.0Ch 4240.2 10.6Vf 
4227.0 11.0Bi 4247.2 10.2 Wf 
4229.2 11.0 Wf 4254.1 10.0Mh 
4230.0 11.3 Pt 4256.1 10.5 Lv 
4235.1 10.6 Lv 

012350 RZ Prersei— 
4258.1 10.0 Y 

012502 R Piscium 
4203.2 88&Ch 

013238 RU ANpDROMEDAE- 
4229.2 12.4Wt 4240.2 11.7 Wi 
4230.0 11.5 Pt 

013338 Y ANbDROMEDAE— 
4194.6 [11.6Ch 4226.6 [10.9 Ch 

014958 X CASSIOPEIAE 
4230.0 12.7 Pt 

015354 U Perse 
4228.6 10.0Ch 4254.2 9.7Se 
4230.0 10.1 Pt 

021024 R ArieEtTIs 
41946 11.9Ch 4229.2 13.1 Wf 
4227.1 13.2W£ 4240.2 12.6 Wi 
4229.0 13.2 Pt 4247.2 10.9Wf 

021143a W ANnpROMEDAE— 
41946 9.6Ch 4232.6 11.0Ch 
4213.6 104Ch 4239.3 11.0Wf 
4229.0 11.1 Pt 42442 11.3 Wet 
4229.2 10.8WE 4247.2 11.0 Wf 

021258 T Prersei— 
4197.7 8&8Ch 42326 89Ch 
4223.6 8&9Ch 

021281 Z CepHei— 
4227.3 15.0WE£ 4239.3 14.4 Wf 
4229.3 148 Wf 4247.2 14.1 Wf 
4233.3 14.5 Wf 

021403 0 CETI 
4186.6 41Ch 42146 5.2Ch 
4190.7 43Ch 4216.6 5.3Ch 
41948 41Sm 42174 58Kd 
4195.6 44Ch 42184 59Kd 
4198.6 45Ch 42185 5.4Ch 
4198.8 41Sh 42214 59Kd 
4200.8 43Sm 42224 60Kd 
4201.6 48Ch 4223.4 61Kd 
4203.6 49Ch 4223.6 5.6Ch 
4205.6 50Ch 42248 5.6L 
4208.6 51Ch 4226.4 63Kd 
4210.4 56Kd 42284 64Kd 
4211.4 57Kd 42286 58Ch 
4212.4 5.7Kd 42290 5.5Pt 
42126 5.2Ch 4230.4 64Kd 
4214.4 5.7 Kd 
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VARIABLE STAR OBSERVATIONS RECEIVED DURING Al . 1925—Continued 
Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs 
021558 S PrersEi— 042309 S Tauri , , 

4197.6 11.0Ch 42371 108B 4235.1 [13.0B 
4208.6 11.3Ch 42398 11.2K1 043065 T Cautropa 
4223.6 114Ch 42428 112KIl 49990 oR Dr an » 
42290 11.2Pt 42538 110KI on gett “216 97Ch 
4232.6 11.6Ch Pg sachs 
022000 R CrtTi— eos — x 
4203.5 84Ch 42266 87Ch qoogi 105Tv 42340 10.0 Bi 
022150 RR Prersei— 4230.1 9th — i 
4227.0 132B 42293 128 WE 042263 R Rericu1s 
227.3 13.5 Wf 4247.2 124WE ™ “sie6g 00} 
42200 136Pt. 42581 116Y. wet ct Se elie 
022426 R Fornacis— 4195.8 92 od pre oe a 
eT 7 5. S85m 4219.8 10.7 Ht 
4192.4 11.4Bl 4207.4 11.6BI 4195.8 95Ht 42238 
4200.4 11.4Bi “aa ath tek Ge 
022813 U Ceti 42008 97 - 4208 +7 9d 
4195.5 [11.0C 4226.6 [10.0 Ch 42028 99Sm 42383 11.4Sm 
022080 RR CEPHE! 4207.4 9.6Bl 42388 11.7 Ht 
4233.3 15.1 Wt 42393 14.8 We 043274 X CAMELoPARDALIS 
023133 R TrIANGULI 4229.0 8.1 Pt 4258.1 8.4Y 
42016 83Ch 4226.0 94Bi 4231.7 82Ch 
4213.6 91Ch 4220.0 8&7 Pt 043562 R Dorapus 
4223.6 94Ch 42326 10.0Ch 4186.8 S58Ht 42108 52Ht 
024356 W Persei— 4192.5 5.5 Bl 4210.8 5.2 Sm 
42286 92Ch 4243.0 87B 4195.8 S8Ht 42198 5.2Ht 
4234.1 9.0Hy 4246.1 94Cy g1938 3.6Sm 42238 5.0Sm 
4234.1 91Cy 42491 93Cy 4200.5 5.3BI 4226.8 5.2 Ht 
4237.1 9.0B 42591 9.3 Cy 4200.8 5.5 Ht 42328 4.9 Sm 
025050 R Honotoci 4202 8 985m 4238.8 5.2Sm 
4186.8 10.6Ht 42108 11.3 Ht 4207.4 52Bl 42388 5.2Ht 
4192.5 103Bl 42198 11.2Ht 43738 R Cari 
4195.8 10.4Sm 42238 11.2Sm 4192.5 11.4 Bl 4210.8 10.7 Ht 
4195.8 11.2Ht 42268 11.5 Ht 4195.8 11.5 Ht 42198 10.0Ht 
4200.4 10.6Bl 4232.8 12.2Sm 4200.5 10.9Bl 42268 9.2Ht 
4200.8 109Ht 4238.8 12.4Sm 4200.8 11.2H 42388 S88Ht 
4202.8 10.6Sm 42388 12.2Ht a 10.6 Bl 
4207.4 10.8 Bl 044349 R Picrtoris- 
side Mintigian ” 41925 93Bl 42074 87Bl 
4192.5 9.6Bl 4207.4 106Bl 4200.5 9.3 BI 
4197.8 10.2Sm 4210.8 10.8Sm 044617 V Tauri 
4200.5 10.5 Bl 42238 120Sm 4227.1 9.0W£ 42393 9.4Wft 
4202.8 10.5Sm 4232.8 [12.2 Sm 42290 92Pt 42442 95 WE 
iin Cae 42316 9.2Ch 4247.2 93 Wf 
42248 1091 4220.1 11.6 Wf 4233.2 92WE 42541 9.4B 
4229.0 11.2 Wf 4237.1 9.3 B 
032043 Y PrersEI— 045407 R Ortonis 
42271 86B 42346 9.3Ch 4237.0 13.0B 4252.1 133B 
4229.0 13.0 Pt 045514 R LeEporis 
032335 R PERsEI- ~” 4196.6 68Ch 4229.0 7.0Ly 
4223.2 12.7Wf 4237.1 132B 42086 70Ch 42301 79Le¢ 
42272 128WE 42393 13.3 We 42166 70Ch 42351 791s 
4233.2 13.2W£ 42442 13.6 We 42248 71L 2376 80Ci 
en ee 050003 V OrIONIS 7 sili 
226.6 8.2Ch 231.6 8.1C 98.7 TB 3 P 
42200 82Pt 42351 828" tiuti—a 
042215 W Tavuri— ~ 41925 90BI 4240.0 1068 
4220.0 121 Pt 42542 11.2S¢ 4200.5 10.0B1 4254.0 108 


42342 11.8S¢e 4207.4 10.0BI 
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VARIABLE STAR OBSERVATIONS RECEIVED DURING 


J.D. Est.Obs. 


Star J.D. Est.Obs. 
050848 S Pictoris— 


41925 7A4Bl 42108 
4195.8 7.3Sm 4223.8 
4200.5 78Bl 4232.8 
42028 7.4Sm 42388 
4207.4 8.1 Bl 

050953 R AuRIGAE— 
4227.1 93Lv 4253.1 
4227.22 95Wf 4253.1 
4229.0 9.6B 4254.1 
4229.1 9.7 Pt 4255.0 
4233.2 98WE£ 4256.1 
4236.0 9.4Bi 4258.0 
4239.3 9O8WE 4258.1 
4244.2 10.1 Wf 

051247 T Pictoris— 
4186.8 10.6 Ht 42108 
41925 99BIl 42108 
4195.8 10.0Ht 4219.8 
4197.9 99Sm 4223.8 
4200.5 9.6 Bl 4226.8 
4200.8 10.0 Ht 4232.8 
42029 95Sm 4238.8 
4207.4 9.0Bl 4238.8 

051533 T CoLtuMBAE— 
41869 10.5 Ht 42108 
4192.5 10.2Bl 4210.9 
4195.8 108Ht 4219.8 
4195.8 10.5Sm 4223.8 
4200.5 10.9Bl 4226.8 
4200.8 11.0Ht 42328 
4202.8 11.4Sm 4238.8 
4207.5 11.3 Bl 

052034 S AuRIGAE— 
4200.7. 9.2Ch 4240.2 
42291 86Pt 4253.2 
4228.6 93Ch 4258.1 

052036 W AvuRIGAE 
4228.6 10.0Ch 4229.1 

052404 S ORIonts- 
4229.1 100 Pt 4255.1 

053005a T Orionis— 
4229.1 10.1 Pt 4243.0 
4229.2 10.0L 4245.0 
4230.0 10.0 Pt 4247.1 
4231.0 10.1 Pt 4248.1 
4232.2 10.1 Pt 4253.0 
4233.0 10.1 Pt 4254.0 
4235.0 10.3 Pt 4255.1 
4237.0 106Pt 42561 
4240.2 10.4L 4257.1 
4241.0 10.3 Pt 4258.1 
4241.0 11.1B 

053068 S CAMELOPARDALIS— 
4229.1 10.7 Pt 

053326 RR Tauri— 
4235.1 11.9B 

063337 RU AvRIGAE 


4229.1 [12.4 Pt 


7.6 Sm 
7.6 Sm 
7.8 Sm 
8.0 Sm 


10.5 Lv 
10.0 Mx 
10.2 Mx 
9.4 Bi 
99 Lv 
10.2 Mx 
98 Ya 


9.0 Sm 
9.5 Ht 
8.6 Ht 
8.4Sm 
8.6 Ht 
8.2 Sm 
8.8 Ht 
8.2 Sm 


11.9 Ht 
11.4 Sm 
11.9 Ht 
11.9 Sm 
12.1 Ht 
11.9 Sm 


12.3 Fit 


4243.1 [12.4B 
4255.1 [12.0 Pt 


APRIL, 
Star J.D. Est.Obs. 


053531 U AurRIGAE— 
4229.1 13.5 Pt 
054319 SU Tavuri— 
4198.7. 10.3 Ch 
4202.7. 10.1 Ch 
4223.2 10.0 Wf 
4227.1 98 Bi 
4227.2 98Wf 
4227.77 99Ch 
422900 99Pt 
4229.2 10.0 Wf 
4229.2 99L 
4230.0 10.0 Pt 
4230.1 9.3 Lv 
4230.1 95Ly 
4230.2 10.2 Wf 
4231.0 10.0 Pt 
Zeon BOPt 
4233.0 10.0 Pt 
4233.2 10.1 Wf 
4235.0 98 Pt 
4235.1 96B 
4235.2 10.1 Wf 
4236.1 9.5 Ly 
4236.2 10.0 Br 
4237.0 99 Pt 
4237.6 99Ch 
4238.1 98B 
4239.3 10.1 Wf 
054331 S CoLtuMBAE— 
4192.5 11.9 Bl 
4197.9 12.6 Sm 
4200.5 11.93 
4200.8 12.2 Ht 
4206.8 12.2 Sm 
4207.5 11.7 Bl 


054615a Z Tauri 
4258.1 [12.7 Y 

054615b RS Tavcri— 
4258.1 9.2Y 

054615¢ RU Tavri 
4258.1 118 Y 


054629 R CoLuMBAE— 


4195.5 [13.5 Bl 
4197.9 [12.4Sm 


054920a U Orronis 
4208.7. 11.4Ch 
4227.1 11.9Lv 
4229.1 12.2 Pt 
4231.1 10.2 Mh 
4233.1 10.1 Mh 
4233.1 12.2 Cy 

054920b UW Onrtonts 
4227.1 10.7 Lv 
4231.2 10.4Cy 
4233.1 10.4 Cy 
4234.0 10.2 Pi 
4234.1 10.4Cy 
4237.2 10.5 Cy 
4245.1 10.7 Lv 


J.D. 
4252.1 


4242.2 
4243.0 
4244.2 
4244.2 
4245.0 
4246.2 
4246.3 
4246.2 
4246.3 
4247.1 
4247.2 
4248.1 
4248.2 
4248.2 
4249.2 
4251.2 
4252.1 


4261.1 


4210.8 
4219.8 
42238 
4232.8 
4239.8 


4239.8 


4234.0 
4237.0 
4242.1 
4245.1 
4253.1 


4248.1 
4249.1 
4252.1 
4253.1 
4253.1 
4255.0 
4259.1 


1925—Continued. 


Est.Obs. 


[13.0 Pt 


10.0 Pt 
9.9 Pt 
10.1 Wf 
9.9 Pt 
9.9 Pt 
9.9 Br 
10.2 Wf 
9.9 Pt 
10.2 Wf 
9.9 Pt 
10.0 Wf 
9.9 Pt 
97B 
10.1 Wf 
10.0 Wf 
10.0 Wf 
96B 
99 WE 
10.0 Pt 
9.9 Pt 
10.0 Pt 
9.8 Lv 
9.6 Ly 
10.0 Pt 
9.6 Ly 


11.6 Ht 
11.4 Ht 
10.8 Sm 
10.0 Sm 
9.7 Sm 


{12.4 Sm 


bo 
ue pie 
et ee 
w 


tw2k 


ee oll ee 
ONS >~ 
ey 
ss) 
wet, = oe 
= ’ Pal 


10.5 Cy 
10.5 Cy 
10.6 Cy 
10.6 Cy 
10.7 Hy 
10.6 Bi 
10.7 Cy 
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VARIABLE STAR OBSERVATIONS RECEIVED DuRING APRIL, 1925—Continued. 
Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 
054974 V CAMELOPARDALIS— 060547 SS AvuricAeE—Continued. 

4223.2 14.5 Wf 4236.4 14.6 We 4238.1 128Lyv 4258.1 [13.3 ¥ 

4227.2 147 Wf 4239.3 149We 4238.1 13.5B 4259.1 [12.4 Cy 

4229.2 14.5 Wf 42522 15.1 Wf 061647 V AvricaE 

4233.2 14.6Wi 4258.1 [128 Y 4235.1 109B 4249.1 10.0B 
055353 Z AURIGAE— 061702 V MoNocERCTIS 

4200.7 108Ch 4241.0 9.5Pt 4198.7. 68Ch 42291 7.7 Pt 

4227.2 9.7WE£ 4242.1 9.6B 4207.7. 62Ch 4231.6 6.6Ch 

4228.7 10.0Ch 4244.2 9%7We 4215.7. 6.2Ch 

4229.0 97 Pt 4247.1 92Pt 061907 T MonoceroTis 

4233.2 9.7 WE 4252 97 Wi 4147.4 54Sh 4200.9 61Sh 

4235.0 94Pt 4255.1 9.7 Pt 41494 56Sh 42018 63Sh 

_A2593 98 Wi 4151.5 58Sh 42038 66Sh 

055086 R OcTANTIs— 92.8 ».1 SI 2005.8 71S 
41925 99Bl 42108 9.9Sm pm g rr Sh psa ip — 
4195.8 9.4Sm 4223.8 10.5 Sm 4194 g 52 Sh 4208 g az Sh 
4200.5 10.0B1 4232.9 11.0Sm 41998 61Sh _ aii 
42028 98Sm 42398 10.9Sm Q3109 U Py xcie 
4207.5 10.0 Bl ~" -' 95 a 

060450 . AURIGAE- pe Oe am . beh ' 

4196.6 12.0Ch 4229. 8.8 Pt saa Sie Spgs 

42037 11.0Ch 4233.7 9.0Ch 4229.1 10.5 Pt 4249.1 11.4 B 
4206.7. 10.7Ch 4235.1 90B 4237.1 11.5 B 

4209.7. 10.5Ch 4237.7. 91Ch 963558 S Lyncis 

4211.7. 10.0Ch 4241.1 89Ro 4198.7 9.6Ch 4235.1 11.8B 
4213.7. 97Ch 4243.1 9.0B 42291 11.9Pt 4252.0 13.0B 
4216.7. 9.5Ch 4252.1 8.9 Ro 064030 X GEMINORUM 

4221.7. 93Ch 42541 9.0Ro 4248.1 84B 

4224.6 92Ch 4259.1 9.1 Ro 064707 W Monocerotis 

4228.6 91Ch 4260.1 9.0 Ro 422901 96Pt 42481 92B 

060547 SS AURIGAE 065 \ | ONOCEROTIS- 

4227.1 [13.9Lv 4238.1 13.5 B ae 41966 10.5Ch 4235.1 88&B 
4228.1 14.1 bv 4239.1 13.5 Lv 42271 89Bi 4245.1 8&3Lv 
4229.2 11.8L 4240.1 14.0 Lv 42291 89Pt 4248.1 83B 
42297 123Ch 4240.1 [13.4B 42207 90Ch 4256.1 &6Lv 
4230.1 121Ly 4240.2 [12.4 S¢ 42341 &5Bi 42581 86Y 
4230.6 11.1Ch 4240.2 [12.6 Pt 42341 &8Lv 
4231.1 10.9Cy 4241.0 [12.4 Pt — Xx Ml nie 
4231.6 107Ch 4241.1 [14.0 Lv 079700 oe on ee 2248 6.91 
4232.1 10.7Cy 4242.2 [12.4 Pt 4157 74( - 42317 >I 
42321 W7Lv 42430 [120Pt gcc De tvuae- 
22707 ( ; ? > — VIII. . cis 
“aes ietie ett tae 4223.2 128 Wf 42393 12.3 We 
oI). J LV ba ke [12.0 I Lf 297 2 7 rf ,) > >VWWE 
4233.1 109Cy 4246.2 [120 Pt 4227.3 12.7 Wi 4244.2 11.8 °VE 
a 2 4233.2 128 Wf 4258.1 10.7 
42337 11.2Ch 4246.1 [12.4 Cy ‘ 
4234.1 11.3Br 4247.1 [12.4Cy 970109 V Canis Minoris— 
4234.1 11.2Lv 4247.1 [12.4 Pt 4238.1 [13.6B 4252.1 [13.6 B 
4234.1 11.0Cy 4248.1 [124Cy 070122a R Geminorum 
234.1 WOHy 4249.1 [12.4 Cy 4201.5 9.2Ch 4236.1 10.5Mq 
4234.6 112Ch 4252.1 [12.4Cy 4210.5 97Ch 42393 10.7Wt 
4235.1 11.7 Ly 4253.0 [12.4 Pt 4226.2 11.0Sg¢ 42401 9.6Dt 
4235.1 11.4Cy 4253.1 [12.4Cy 227.2 103Bi 4247.1 108Lv 
4235.1 118B 4253.1 [12.4 Hy 42273 10.0Wf 4248.0 10.0Jo 
4235.6 114Ch 4253.2 [12.4 Se 42291 10.4Pt 4248.2 11.2Wf 
236.1 12.0Br 4254.1 [12.4 Cy 4231.1 99Al 4252.1 11.0B 
4236.6 11.6Ch 4255.1 [12.4 Pt 4231.1 93]Jo 4253.0 10.8 Mx 
237.1 12.2Cy 4256.1 [13.0 Cy 4233.2 103 Wf 4254.2 11.0Sg 
1371 12.2Ly 4256.1 [12.4 Pt 4233.7 10.5Ch 4256.1 11.0Lv 
4237.1 12.9B 4257.1 [12.6 Pt 4235.1 10.0Al 4258.1 10.7 Ya 
4237.7, 118Ch 4257.1 [12.4Cy 4236.0 10.1 Bi 
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VARIABLE STAR OBSERVATIONS RECEIVED DuriInNG Aprit, 1925—Continued. 


Star J.D. Est.Obs. J.D. 

070122b Z GeminoruM— 
4227.2 12.7 Bi 4247.1 
4229.1 12.5 Pt 4252.1 
4236.0 126Bi 4256.1 
4236.1 12.5 Mq 


070122c7 TW GemMiInoruM— 


4227.2 8&2Bi 4240.1 
4229.1 81 Pt 4247.1 
4236.0 82Bi 4252.1 
4236.1 87Mq 4256.1 

070310 R Canis Minoris 
41948 93Sh 4205.8 
4196.6 94Ch 4206.9 
41998 95Sh 4224.8 
4200.9 95Sh 4242.1 
4201.88 9.6Sh 

070772 R VoLaAntTis— 
4186.8 10.1 Ht 4219.8 
4195.8 10.4Sm 4226.8 
4195.8 104Ht 4226.8 
4200.8 10.4Ht 4232.8 
4202.8 11.3Sm 4238.1 
4210.8 10.8Ht 4239.9 
4210.9 11.0Sm 

071713 V GemINoruM- 
4229.1 10.5Pt 4258.1 
4254.1 95B 

072708 S Canis Mi1norIis— 
4195.2 85Ch 4242.0 
4205.6 83Ch 4242.0 
4213.7 78Ch 4248.1 
4221.5 7.2Ch 4249.1 
42248 7.0L 4252.1 
4226.2 7.0Sg¢ 4253.1 
4229.1 7.0 Pt 4254.2 
4231.1 7.3Jo 4257.1 
4231.1 7.0 Al 4258.1 
4231.7 7.0Ch 4258.1 
4233.1 7.5 Al 4259.1 
4237.22 7.0Cy 4260.1 
4239.77 69Ch 4260.1 
4240.1 7.2B 

072820b Z Pupris— 
4236.2 8.0Br 

073173 S VoLaANnTIsS— 
41925 92Bl1 4207.5 
4200.5 9.1 Bl 

073508 U Canis Minorts- 
42248 89L 4242.1 
42291 85Pt 4258.1 

073723 S GEMINORUM- 
4201.5 11.8Ch 4231.7 
4210.5 10.3Ch 4235.1 
4229.1 88Pt 4248.2 

074241 W Pupris— 
4192.55 122Bl 42108 


4195.8 11.6Sm 42188 


4195.8 119Ht 4219.8 
4200.5 11.6Bl 42268 
4200.8 11.6 Ht 4226.8 


Est.Obs. 


“V 


1 
1 
1 


IO DO bo 


LV 
9.0 Dt 
8.1 Lv 
8.3B 

8.4 Lv 


9.8 Sh 
10.1 Sh 
o5'L. 
9.5B 


10.8 Ht 
11.3 Ht 
11.8 Sm 
11.8 Sm 
11.3 Ht 


12.6 Sm 


ae Ya 


1 


wmut 


0° y 


NI Days NNN AND 
D Dine ANnd 
AKZANAZ HWS 
Om Lr 0a yo 


Qt 
Pie 
4 
oo 


Star J.D. Est.Obs. J.D. 


074241 W Pupris—Continued. 


4202.8 11.6Sm 4232.8 
4207.5 10.7Bl 4238.8 
4210.8 108Ht 4239.9 

074323 T GeminorumM— 
4201.5 10.2Ch 4231.7 
4210.5 95Ch 4238.1 
4229.1 91Pt 4249.1 

074922 U GeMINoRUM— 
4190.9 [11.4Ch 4233.1 
4192.5 [12.3Ch 4233.2 
4193.5 [12.3Ch 4234.0 
4194.6 [12.3 Ch 4235.1 
4195.6 [12.3Ch 4236.0 
4196.6 [12.3 Ch 4236.4 
4197.5 [12.3Ch 4237.1 
4198.7 [12.3 Ch 4237.1 
4200.7 [12.4Ch 4238.1 
4201.5 [12.3 Ch 4238.1 
4202.7 [11.4Ch 4239.3 
4203.6 112.3 Ch 4240.2 
4205.6 [12.4Ch 4241.0 
4206.5 [12.3 Ch 4242.1 
4207.7 [12.3Ch 4246.3 
4208.5 [12.3 Ch 4247.2 
4209.5 [12.3Ch 4248.2 
4211.7 [11.4Ch 4249.2 
4212.7 [11.4Ch 4250.3 
4223.2 14.2 Wf 4252.0 
4226.7 [12.4Ch 4252.2 
4227.1 139Lv 4253.1 
4227.2 140W£ 4254.1 
4228.1 14.0Lv 4255.1 
4229.2 14.22WE 4256.1 
4230.1 139Lv 4257.1 
4231.2 [13.3 Cy 4258.1 
4232.1 139Lv 4259.1 

075612 U Purris— 
4223.6 108Ch 4238.1 
4231.1 10.5 Ya 4248.2 
4232.7 10.6 Ch 

081112 R Cawncrt- 
41925 92Ch 4236.1 
4203.6 87Ch 4236.7 
4208.7 86Ch 42408 
4213.7 7.5 Ch 4248.2 
4215.1 7.5L 4249.1 
4217.55 7.2Ch 4253.1 
4225.6 65Ch 4254.1 
422902 7.0Pt 4256.1 
4230.1 7.0Ly 4257.1 
4233.2 7.0Ly 4258.1 
42342 7.0Hy 4260.1 
4234.2 7.2Cy 4261.1 
4235.1 68Ly 

081617 V Cancri— 
4195.6 88Ch 42342 
4203.6 89Ch 4236.7 
4225.6 9.2Ch 4248.2 


Est.Obs. 
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VARIABLE STAR OBSERVATIONS RECEIVED DuRING ApRIL, 1925—Continued. 
Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 


081617 V Cancri—Continued. 092962 R CarinaE—Continued. 


4229.2 93Pt 4249.1 11.0Cy 4200.5 8.6Bl 42268 92Ht 

4234.2 98Hy 4258.1 11.3 Mx 4200.8 84Sm 42328 92Sm 
082405 RT HypraE— 42008 85Ht 42388 94Ht 

4229.2 7.7 Pt 4207.5 85Bl 4239.7 9.2Sm 
082476 R CHAMAELEONTIS— 4210.8 85Sm 


4195.5 [13.0Bl 4226.8 1124Sm goa) x 
4206.8 [124Sm 4239.9 [124Sm 093014 X Hyprar— " , 
083019 U CANCRI— 4195.6 97 Ch 4237.2 8.5 Cy 


2 oe , 4203.7 9.5Ch 4240.1 84B 
42273 118 240.2 12. : . 40 
4331 120Lv 42463 125 WE 4223.6 84Ch 4255.0 87 Gd 
42333 119W£ 42471 124Lv 42292 84Pt 4260.1 93 Ya 
4234.1 12.0Lv 4249.1 11.9Cy 093178 Y Draconis 
4234.2 11.6Hy 4253.1 13.0Lv 4231.2 13.7Cy 42581 9.5Y 
4234.2 11.7Cy 4256.1 13.0Lv 4253.1 10.0Cy 42581 98Du 
4235.2 11.8 Bi 4253.1 99Hy 4260.1 9.6Du 
ee ae en 123 Lv 093934 R LEonis Minoris— 
42272 135Bi 42532 111 Lv 4193.6 10.6Ch 4231.2 7.7 Cy 
4229.2 13.6Pt 4258.1 10.5 Ya 4203.6 99Ch 4235.1 7.5 Al 
083409 RV Hyprar— poe pei 4235.6 7.4Ch 
“41948 8.0Sh 42058 7.9 Sh a us =. 
41998 $2Sh 42069 79Sh Gai face sees ee 
4200.9 82Sh 42088 7.9Sh oa. fo ot SF 
42018 81Sh 42319 7.7Sh is sk oat wo 
42038 8.0Sh cere 7AMt 642600. 7.0 Ya 
084803 S Hyprar — a 
~~ 4195.6 7.1Ch 4220.2 g5Pr 94211 R Leonis— 
4208.7 7.7Ch 42296 82Ch 4188.7 9.5Ch 4242.0 6.5 Jo 
4217.6 7.9Ch 4236.7 88Ch 4199.7 94Ch 4242.0 65 Wb 
42216 8.0Ch 4237.2 9.0Cy 4212.0 82Wb 42423 5.9Mh 
ican tein 42126 9.1Ch 4243.1 6.6 Mx 
“4195.6 8.9Ch 4255.0 10.5Gd 4225.1 7.8Wb 4246.1 62Ly 
4229.2 126Pt 4260.1 10.5 Ya 4226.5 7.7Kd 4247.0 63Mx 
4249.1 10.8 Cy 4229.1 7.4 Wb 4252.1 6.2 Ro 
085120 T CAncri—_ 4229.2 66Pt 4252.1 64Cy 
4195.6 89Ch 4236.7 9.1Ch 4230.1 8.0Ly 4253.0 6.0 Mx 
42256 89Ch 4256.2 9.1Cy 4230.5 7.3Kd 4253.1 6.4Gd 
42202 8.0Pt 4260.1 9.0Ya 4231.1 7.0 Al 4253.1 6.4 Hy 
4234.2 88Cy 4231.1 66Jo 42541 6.0Ro 
090024 S Pyxinis— 4231.1 8.3 Mh 4254.1 5.8 Mh 
4229.2 10.9Pt 4255.2 12.5 Pt 4232.0 7.3Wb 4254.2 5.8 Sg 
090151 V UrsaE Majoris— 4233.2 7.6Ly 4255.1 6.0Jo 
42271 10.2B 4234.0 7.3Wb 4256.1 65 Ly 
090425 W Cancri— 4235.0 7.0Wb 4257.1 5.7Mh 
42273 S88WE£ 4240.2 9.0WE 4235.1 7.1Ly 4258.0 5.9Mx 
4233.3 &7WE 42463 9.1 WE 4235.1 58 A 4249.1 6.0 Ro 
4234.2 94Cy 4256.2 10.2Cy 4236.1 69Ly 4260.1 6.0Ro 
42342 95 Hy y 4238.0 68Wb 4260.1 6.5 Jo 
091868 RW CARINAE— 4241.0 6.6 Wb 4261.1 64Ly 
4195.5 124Bl 4207.5 12.6BI 4241.1 6.4Ro 
4200.5 12.6 Bl 094622 Y HypraE— 
092551 Y VELORUM— 4229.2 6.5 Pt 
4195.5 13.5Bl 4232.8 [12.4Sm 0094953 Z VetorumM— 
4205.8 12.4Sm 41868 89Ht 42108 10.0Sm 
092962 R CARINAE— 41925 92Bl 42188 10.3Sm 
4186.8 80Ht 42108 89Ht 41948 94Sm 42198 107Ht 
41925 74Bl 42188 89Sm 4195.8 10.1 Ht 42258 10.2Sm 
41948 81Sm 42198 9.1Ht 4200.5 9.7Bl 42268 109Ht 


4195.8 8&2Ht 42258 9.1Sm 4200.8 98Ht 4232.8 10.5Sm 
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VARIABLE STAR OBSERVATIONS RECEIVED DuRING 
J.D. Est.Obs. 
094953 Z VELornuM—Continued. 


Star J.D. Est.Obs. 


4200.8 98Sm 4238.8 
4207.5 99BIL 4238.8 
4210.8 10.5 Ht 

095421 V LeEonis- 
4195.6 [11.7 Ch 4235.2 
4227.1 13.2B 4240.1 
4227.3 13.2WE£ 4240.2 
4229.2 13.4Pt 4247.2 
4233.1 13.3Lv 4253.1 
4233.3 13.4W£ 4254.2 
4234.1 13.22Lv 4255.2 
4234.2 13.3Cy 4256.1 [| 

095563 RV CariInAE— 
4195.5 13.3Bl 4207.5 
4200.5 13.5 Bl 

095814 RY Lreonis— 
4285.8 96KI 42428 
4231.8 93KI1 4244.9 
42328 92Ki 4250.9 
4235.9 88KI 4252.9 
4238.8 89KI 4253.8 
4239.8 9.0 KI 

100661 S CARINAE— 
4186.8 60Ht 42108 
4192.5 60Bl 4210.8 
4194.8 63Sm 4218.8 
4195.8 65Ht 4219.8 
4200.5 66Bl 4225.8 
4200.8 65Sm 4226.8 
4200.8 62Ht 42328 
4207.55 69B1l 4238.8 

101058 Z CARINAE— 
4195.5 [12.6 Bl 4223.8 
4205.8 [11.8 Sm 

101153 W VELorRUM— 
4192.5 11.3 Bl 4207.5 
4195.8 11.7Sm 42108 
4200.5 11.7Bl 4226.8 | 
4202.8 12.0Sm 

103212 U HypraE— 
4211.5 59Kd 4226.5 
4212.5 6.0Kd 4230.5 
4222.4 5.9Kd 

103769 R Ursaet Majoris— 
4188.7. 71Ch 4238.8 
4204.7 82Ch 4240.1 
4214.7. 87Ch 4240.2 
4229.2 9.0WE 4240.7 
4229.2 90Pt 4242.3 
42310 92Du 4242.8 
4231.1 94Ly 4243.0 
4231.1 9.0Al 4243.4 
4231.1 8.0Mh 4244.3 
4231.6 93Ch 4245.4 
4233.0 95Ly 4246.1 
4233.0 93Du 4246.3 
4233.1 8&7™Mh 4249.0 
4233.2 92Bi 4253.2 
4234.1 97Mx 4254.1 


11.2 Ht 
10.5 Sm 


tn 00 tn SN 

aaee 

22t2 
“moh 


qrwmt 
m <Q < 


0 


12.9 Bl 


K 


— 


8 
7 
SS 


SO. SO 
i=.” 


i 
Wt 
9. 8 Ch 
10.5 Mh 
9.9 KI 
98 Mx 
10.6 Mh 
10.3 Wf 
10.7 Mh 
100 Ly 
10.4 Wf 
9.8 Du 
10.4 Bi 
10.9 Mh 
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; APRIL, 


Star J.D. Est.Obs. J.D. 


1925—Continued. 


Est.Obs. 


103769 R Ursae Majoris—Continued. 


10.5 Sg 
10.8 Ly 
10.8 Cy 
111 Mh 
10.8 Ly 


[12.3 Sm 


9.9 Ch 
101 Br 
10.0 B 
10.3 Cy 


8.6 Sm 
9.0 Sm 
8.9 Sm 
90Sm 


11.9 Bl 
13.2 Lv 
11.8 Bi 
12.0 Sg 
11.7 Lv 


13.0 Pt 


13.5 Lv 


13.0 Pt 
13.5B 


8.0 B 


99 Cy 


4234.2 93Br 4254.2 
4236.4 92WE£ 4256.1 
4237.2 96Cy 4256.2 
4238.1 9.2Lv 4257.1 
4238.2 10.0Mh 4261.1 
104620 V HypraE— 
4192.5 11.4 Bl 4209.7 
4197.7 119Ch 4229.2 
4200.5 12.0Bl 4229.8 
4203.7 11.9Ch 4231.1 
4207.5 12.1Bl 4236.2 
104628 RS Hyprare— 
4195.5 [13.7 Bl 
104814 W Lronis— 
4227.6 11.0Ch 4236.2 
4229.2 104Pt 4238.0 
4231.2 10.5Cy 4253.2 
4232.2 103Lv 4253.0 
4235.2 10.2 Bi 4256.2 
4235.6 10.2Ch 4258.1 
110361 RS CarinaE— 
4194.8 [123Sm 4223.8 
110506 S Leonis— 
4199.7 [11.5 Ch 4235.6 
4227.6 10.2Ch 4236.2 
4229.2 109Pt 4240.1 
4231.2 10.4Cy 4256.3 
111561 RY CarinaAE— 
4195.5 [13.5 Bl 
111661 RS CENTAURI— 
41925 94Bl 42108 
41948 95Sm 4218.8 
4200.55 93Bl 4225.8 
4200.8 9.1Sm 4232.8 
4207.55 9.1Bl 
114441 X CENTAURI— 
4195.5 13.2 Bl 
115058 W CENTAURI— 
4195.5 12.7 Bl 4207.5 
4200.5 12.4Bl 
115919 R Comagr— 
4232.2 13.2Lv 4238.2 
4236.2 13.0Br 4253.2 
4236.2 13.3Bi 4254.3 
4237.2 12.4Cy 4255.2 
120021 SU Vircinis— 
4199.7 [12.0Ch 4229.2 
4227.1 [12.5B : 
120905 T VirGInIs— 
4227.1 [13.2B 4238.2 
121418 R Corvi— 
4215.1 120L 4230.0 
4227.2 13.1B 4254.1 
122001 SS Vircinis— 
4240.1 8&5B 4241.1 
122532 T Canum VENATICORUM— 
4230.0 9.7 Pt 4237.2 
4234.7 99Ch 4240.1 


10.0B 
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VARIABLE STAR OBSERVATIONS RECEIVED DuriNG Apri, 1925—Continued. 


Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 


122803 Y VirRGINIS— 123961 S UrsaE Mayjyoris—Continued. 


4227.1 10.7B 4235.9 82KI1 4257.1 8.1Mh 
122854 U CenTauri— 4236.4 7.9WE£ 4258.0 81Du 
4195.5 [12.4 Bl 4238.8 81K 4259.1 7.3Ro 
123160 T Ursaz Majoris— 4240.1 78B 4260.0 81D. 
4204.7 [11.0Ch 4236.4 13.0 Wf 4240.2 7.9WE 4260.1 7.3 Ro 
29 PD; 227 2 9 , 

IR, Beh LR DON RY Veco ic 
4230.0 13.1 Wf 4246.3 128 WE anaes  €8~—CO 

4235.2 [128Cy 42521 127B  poscne ty Vancinis 
; 4236.2 127 Br 4256.2 [13.0 Cy 4230.0 94Pt 42421 93 Mx 

123307 R VirGinis— 42314 92Cy 42581 84M 
4204.7 78Ch 4241.1 68L saa 
4230.0 6.7 Pt 4242.3 69Mh cg ag als 
4234.2 68Cy 4254.1 7.5 Mh 130212 RV Vircinis— oe 
42346 68Ch 42571 7.7Mh 4227.3 [144.Wf 4236.4 149 Wi 
4240.1 70B 4258.1 75 Mx 137383 U Octantis— 

123459 RS UrsAE Mayjyoris— 4195.5 13.6 Bl 4223.8 12.6Sm 
4200.7 11.3Ch 4236.2 9.0 Br 4205.8 [129Sm 42328 12.4Sm 
4208.7 10.8Ch 4236.4 -9.0Wf 4210.9 [129Sm 4239.7. 12.2Sm 
4211.7 103Ch 4237.1 89B 132002 W_ VirGinis— 

4217.0 10.0Ch 4240.2 9.0WE 4240.2 95B 
4227.7 95Ch 4245.4 9.5 Mh 132202 V VircInis— 
42292 97Wf 4246.1 91Ly 4231.3 87Cy 4240.1 85B 


4230.0 96Du 42463 89Bi ore cule 
4230.0 9.5 Pt 42472 9.0Cy 132422,R Hyprae 


) 925 72BR >? 79K 
4231.1 94Du 4249.1 8.9 Cy a> tt, Geek sea 
4231.2 92Ly 4252.1 9.18 42005 75Bl 42207 75C! 

>: o Ys oe 4.3 D oo ow l 
aus Saul Boi 32H NS FAG, ans 73K 
4233.1 94Du 42531 9.3 Mx et a Ss Set 
42331 96Mh 42541 91 MI 4207.5 7.2 Bl 4231.6 7.1 Kd 
rere ao oo ate 4210.9 7.5Sm 4232.7. 7.3Ch 
4254.5 92Mx AZ 91% 42158 72Kd 42328 7.1Sm 
12342 94S¢ 42861 W2Ly «N69 7Z6Ch 42367 7.0Ch 
4234.2 97Hy 42580 9.4Du a. Ae 
2346 9.2Ch 4259.1 9.1Cy — a a | 
4335.1 8.8 Al 4260.0 95 Du 132706 S VirGinis— 

123961 S Uns Z M AJ aa 7 4203.7 9.9Ch 4236.4 8.1 Wi 

~~ 4200.7 98Ch 4240.7 8.2Ch a ae a 

7 - > sf > ) a “~~ anne oJ. “ - 
oe, Gece geek Gs te 42273 85 WE 42399 82Sm 
ae ee a SS 4231.3 82Pt 42422 92B 
oat Stay aes Sie 42317 88Ch 42463 7.6Wé 
LLI ‘ t 244. 4.53 JO an e- vsti he 
4230.0 81Du 42448 8.0KI 4232.2 85 Mh 4254.1 7.3 Mh 
4230.0 8.0Pt 4245.4 85Mh 42328 8.5Sm 4254.2 7.0S¢ 
Gi Bide ami sels 4233.3 84Wf 4257.1 7.2Mh 
42311 82Jo 42463 74Bi 133153 RV Centavri— 

4231.1 84Ly 42463 7.9Wf 41925 8&5Bl 42075 86Bl 
4231.7. 8.2Ch 4247.2 7.7Cy 4200.5 8.7 BI 

4231.8 82Kl 4249.1 8.0Du 133273 T Ursaz Minoris— 

42323 7.9Bi 42521 7.5Ro 42203 9O8WE 42364 99WE 
42328 82KI 42521 81B 4231.0 10.0Du 4239.2 10.1 Wf 
4233.0 83Ly 4253.1 83Mx 42323 94Bi 4242.1 106Jo 
4233.1 82Du 42538 80K 4233.1 10.1Du 4246.3 10.3 Wf 
4234.1 88Mx 4254.1 83 Mh _ 133633 T CENTAURI— 

42342 78Sg 42541 80Ro 41925 8&5BI 42198 68Ht 
42346 81Ch 42542 79Sg 41959 88Ht 42228 62Kd 
4235.1 77 Al 4255.2 8.0Al 4200.5 83BI 42268 62Ht 
4235.1 78Jo 4256.1 82Ly 4200.9 82Ht 42278 6.0Kd 
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VARIABLE STAR OBSERVATIONS RECEIVED DuriING AprRIL, 1925—Continued. 


Star J.D. Est.Obs. J.D. 


207.5 7.1 Bl 4231.6 


Est.Obs. 
133633 T CeNTAURI—Continued. 
4 


5.9 Kd 


Star 


J.D. Est.Obs. 


J.D. 


142584 R CAMELOPARDALIS— 


Est.Obs. 


4229.3 10.1 Wf 4240.2 9.6Wf 
42108 74Ht 42388 62Ht 4236.2 95Gb 42463 94Wf 
4215.8 68Kd 4236.4 98WE£ 4253.1 92Gb 

134236 RT CEeENTAURI— 143227 R Bootis— 

41925 86Bl 42075 89Bl 4205.7 92Ch 4231.3 11.2 Pt 
4200.5 8.7 Bl 4226.3 10.5Sg 4254.2 11.5Sg 

134440 R CanuM VENATICORUM— 4231.3 11.4Cy 
4227.2 88Bi 4234.7 91Ch 144918 U Booris— 

4231.3 9.1 Pt 42422 95B 4231.3 12.2Cy 4257.3 12.0Cy 
4232.4 92Bi 42463 98Bi 145254 Y Lupis— 

134536 RX CENTAURI— 4195.5 [13.7 Bl 4232.8 [12.8 Sm 
4195.5 [13.1 Bl 145971 S Apropis— 

134677 T Apopis— 4192.5 10.1Bl 4207.5 10.3 Bl 
4192.5 11.4Bl 42028 12.3Sm 4194.8 10.1Sm 4210.8 10.2Sm 
4195.8 121Sm 4207.5 12.0Bl 4197.8 10.2Sm 42188 10.4Sm 
4200.5 11.8Bl 4210.8 12.7Sm 4200.5 10.3Bl 4223.8 10.2Sm 

135908 RR VirGinis— 4202.8 10.2Sm 42328 10.2Sm 
4231.3 11.7 Pt 4205.8 10.2Sm 4226.8 10.2Sm 

140113 Z Bootis— 150519 T LiprAE— 

4227.3 92Wi 42403 94Wf 4231.3 11.5 Pt 
4231.3 9.0Cy 4247.2 9.5 Wf 150605 Y LisBRAE- 
4233.3 94Wi 4231.3 11.0 Pt 

1.0512 Z VirGinis— 151520 S LipraE— 
4231.3 13.0 Pt 4204.9 10.8 Ch 

140528 RU HypraEe— 151714 S SerPpentis— 

4200.5 9.0Bl 42268 82Sm 4227.3. 13.7 Wf 4240.3 13.8 Wf 
4207.55 87Bl 42328 86Sm 4233.3 13.5 Wf 4247.2 13.3 Wf 
4210.9 84Sm 4239.8 92Sm 151731 S CoronaE BorEaLis— 

42199 84Sm 4198.8 89Ch 4238.2 9.1Mh 

140959 R CENTAURI— 4226.3 96Sg 4239.2 98Gb 
41899 89Ht 42108 87Sm 4227.33 7.7 W£ 4239.3 10.2 Wf 
4192.5 86Bl 42188 7.8Sm 4230.2 98Gb 4240.3 10.1 WE 
4195.8 84Sm 42198 8&3Ht 4231.3 99 Pt 4245.4 10.1 Mh 
4195.9 82Ht 4225.8 7.5Sm 4231.7 98Ch 4248.2 10.2Wf 
4200.5 87 Bl 42268 7.3Sm 4233.1 98Mh 4253.1 10.3Gb 
4200.9 88Ht 42268 7.6 Ht 4233.3 98WE 4254.2 10.0S¢ 
42028 86Sm 42328 7.0Sm 4235.2 98Gb 4257.1 10.2Gb 
4207.5 871 Bl 4238.8 64Sm 151822 RS Liprar— 

; 4210.8 88Ht 42388 68Ht 4200.9 112Ht 42269 99Ht 

141567 U Ursar Minoris— 4210.9 10.9Ht 42329 98Sm 
4199.7 84Ch 4234.1 9.4Cy 4206.6 10.8Bl 42389 9.5 Ht 
4211.7 9.0Ch 4234.1 9.4Hy 4226.9 10.2Sm 42398 89Sm 
4228.7 9.0 Ch 4234.7 9.1Ch 452714 RU LipraE— ay ai 

231.0. 92Du 42421 90Jo — 4215.1° 9.5L 231. OP 
4231.3 92Pt 42542 99Du ss52849 R MB oles a sone 
4232.4 91Bi 42580 104Du ~ 4192.5 10.1Bl 42259 88Sm 
4233.0 9.3 Du 4197.9 99Sm 42268 84Sm 

142539 V Bootis— 4200.5 90BI 42328 81Sm 
4205.7. 7.9Ch 4252.1 83Ro 4207.5 88Bl 42398 8.0Sm 
42248 78L 4253.1 7.6Hy 4210.9 9.0Sm 
4226.3 8.0Sg 4253.1 7.7Cy 153020 X LiprAE- 

4231.2 9.0Jo 42541 7.8Ro 4206.6 11.9 BI 

42313 8.0Pt 42541 81Mx 1753215 W Liprar— 

4231.7 79Ch 42542 80S¢ 4206.6 [13.1 Bl 

4233.2 82Cy 4255.1 76Al 153378 S Ursar Minoris— 

4235.1 79Al1 4258.1 8.0Mx 42293 9.0Wf 4252.1 89Ro 
4242.0 80Mx 4259.1 80Ro 4231.0 8&8Du 42541 78Ro 
42421 85Jo 4260.1 80Ro 4231.3 83Pt 42541 8&7Du 
4248.1 7.5Jo 4233.0 87Du 4254.2 87S¢ 
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VARIABLE STAR OBSERVATIONS RECEIVED DURING 


J.D. Est.Obs. 


153378 S UrsaAE Minoris—Continued. 


Star 


15302 


J.D. Est.Obs. 
4236.4 86Wf 
4237.22 8&7 Du 
4240.2 83 Wf 
4246.3 8&7 We 
4247.2 8&9Cy 


20a U LiIBRAE- 
4206.6 11.6 Bl 
T NorMAE 





153054 
4197.9 
4200.9 
4210.9 
4210.9 
4219.8 
4223.8 


5 Sm 
a it 
Ht 
Sm 
Ht 


Sm 


SININN NS 


wun 


154020 Z LiBRAE 
5206.6 | 12.7 Bl 


154428 R CoronaE Bo 


4190.9 6.1 Ch 
4198.8 6.1 Ch 
4205.0 61Ch 
4208.7 6.0Ch 
4215.1 6.1L 
42158 61Kd 
4222.8 6.1 Kd 
4223.3 6.1 We 
4225.3 61 Wt 
4226.3 6.2 S¢ 
4226.5 6.2 Kd 
4226.7 5.9 Ch 
4227.33 61 Wf 
42278 63Kd 
4229.2 6.1 Pt 
4229.3 6.2 Wt 
4229.7. 5.9Ch 
4230.0 6.2 Pt 
4230.2 6.0 Gb 
4230.5 6.1 We 
4230.5 6.2 Kd 
4231.2 6.2 Al 
4231.2 6.0Jo 
4231.3 62 Pt 
4231.3 6.3 ¢ y 
42313 62S¢ 
4231.9 63Sh 
4232.2 63Cy 
A522 6:1 Pi 
42328 62KI1 
4733.2 635Cy 
4233.2 6.0Ly 
4233.2. 6.1 Mh 
4233.4 6.1 Pt 
4233.5 6.0 We 
4234.1 6.3Cy 
4234.2 6.1 Du 
4235.0 6.2Pt 
4235.2 6.0 Gb 
4235.2 6.3 Cy 
4236.4 6.2 Wt 
4236.4 6.2 Pt 


4257.2 
4258.1 


8.7 Du 


8.8 Du 


4259.1 8.0 Ro 
4260.1 8.0 Ro 
4260.1 8.9 Du 
42268 7.5Ht 
4226.9 7.4Sm 
4232.8 7.5Sm 
4238.8 86Ht 
42398 79Sm 
EALIS 
4240.2 6.1 Pt 
4240.3 6.0 Wf 
4241.1 6.0 L 
4241.4 6.1 Pt 
4242.2 6.1 Pt 
4243.2 63Cy 
4243.3 6.1 Pt 
4244.2 63Cy 
4244.2 6.1 Pt 
42449 69 KI 
4245.3 6.1 Pt 
4245.4 64Mh 
4246.2 6.1 Pt 
4246.3 6.0 WE 
4247.1 6.2 Pt 
4247.2 6.3Cy 
4247.3 60 WE 
4248.1 6.1 Pt 
4248.2 61 Wf 
4248.2 63Cy 
4249.1 6.9 KI 
4249.2 6.3Cy 
42492 60WE 
4250.3 6.1 Wi 
425 ? 1 6.3 ¢ y 
4252.2 6.1 Wf 
42523 6.1 Pt 
4253.1 6.3 Hy 
253.1 6.3 Cy 
4253.1 6.0 Gb 
4253.3 65S¢ 
4253.3 6.1 Pt 
253.9 69 KI 
4254.1 63 Cy 
4254.1 6.6 Mh 
4255.1 6.2 Pt 
4255.1 6.0Jo 
4255.2 6.2 Al 
4256.1 6.2 Pt 
4256.2 6.0 Ly 
4256.3 6.3 Cy 
4257.1 6.2 Cy 


Star J.D. Est.Obs. J.D. Est.Obs. 
154428 R CoronaE BoreALtis—Continued. 
4236.7 58Ch 4257.1 65Mh 
4237.2 60Du 4257.1 6.1 Pt 
4237.2 63Cy 4257.1 62Hy 
4237.4 62Pt 4257.2 6.2Jo 
4237.8 61Kd 4258.1 6.1 Pt 
4238.2 5.2Mh 4259.1 5.9Ro 
4238.3 6.1 Pt 4259.2 6.1Pt 
4239.3 60Wf 4260.2 58Jo 
154536 X CoronAgE BoreEALIs 
4227.3 12.1 Wf 42403 12.8 Wet 
4231.3 12.7 Pt 4247.3 129 Wf 
4233.3 12.4Wet 
154615 R SERPENTIS 
4190.9 61Ch 4245.4 7.6Mh 
42298 64Ch 4254.1 8.1Mh 
4231.3 71Pt 42543 82Sg 
4236.7 7.0Ch 4257.1 84Mh 
154639 V CoroNAE BoreEALIS 
4227.3 9O8WE 42403 99WE 
4231.3 9.0Pt 4247.3 98WE 
4233.3 9.7 We 
154715 R Liprat 
4231.3 10.7 Pt 
155018 RR Liprat 
4204.9 111.9Ch 4229.8 [10.9 Ch 
155823 RZ Scorpil 
4210.9 108Ht 42329 93Sm 
4226.9 9O5Ht 42389 91Ht 
4231.3 97Pt 4239.3 9.1Sm 
160021 Z Scorpi 
4206.7 LI BL 4239.9 11.8Sm 
4218.2 11.1 L 
160118 R Hercutis 
4190.9 103Ch 4231.3 12.0 Pt 
4205.9 11.0Ch 4254.3 [12.4 Sg 
160210 U Sr ENTIS 
4231.2 92Cy 42473 9.3Cy 
4231.3 951 4256.3 9.2 Cy 
4237.3 9.2¢ : 
0 a X Scort 
4206.7 {13.0 BI 
160325 SX Her 
4215.1 8.6 L 4240.2 79Pt 
4227.3 83 Wf 42403 78Wef 
4229.2 8.0 P 4241.4 7.8 Pt 
4231.3 8.0F 4242.2 8.0Pt 
4232.2 8.01 4244.2 8.0Pt 
4233.3 79WE 42453 78 Pt 
4233.4 7.9 Pt 4246.2 7.9 Pt 
4235.4 7.9 Pt 4247.1 7.9 Pt 
4236.4 7.9 Pt 4254.3 7.9 Pt 
4237.4 44 Pt 4253.3 8.0 Pt 
4238.3 79Pt 4255.1 7.9 Pt 
4239.3 7&8WE£ 4256.1 7.9 Pt 
160519 W Score 
4206.7 {13.0 Bl 
160625 RU Hercvu tis 
4227.3 14.2Wf 4239.3 14.1 We 
4233.3 14.2 Wet 


\priL, 1925—Continued. 
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VARIABLE STAR OBSERVATIONS RECEIVED DuRIN« 


Star J.D. Est.Obs. J.D. 
161122b S Scorpii 
4206.7. 11.4 Bl 4232.9 
4231.3 11.4Pt 4239.9 
161138 W CoronakE BorEALIs 
4227.3 11.3 Wt 4239.3 
4231.3 11.4 Pt 4247.3 
4233.3 11.6 Wf 
161607 W OpniucHi 
4210.9 [11.4Ch 4229.8 
162112 V Opuivucui 
4210.9 76Ch 4231.3 
4229.8 7.8Ch 
162119 U Hercu is 
4227.4 11.3WE£ 4247.3 
4231.3 11.2Pt 4252.9 
4233.3 11.2 Wf 4253.9 
4233.9 110K] 4254.3 
4236.3 11.2 Pt . 4257.2 
4239.3 11.2WE 42602 
162807 SS Hercutis 
4215.1 11.8L 4241.1 
4231.3 12.5 Pt 
162815 T Opnivcnu) 
4206.7 11.6 Bl 4231.3 
162816 S OpniucHi 
4207.7 [13.3 Bl 
163137 W Hercutis 
4205.9 [11.2 Ch 4231.3 


163266 R Draconis 
4205.9 [10.5 Ch 4233.3 
164319 RR Opniucni— 


4232.9 11.5Sm 
164715 S Hercutis 
4233.4 119 Pt 4260.2 
4253.4 9.4Pt 
164844 RS Scorri 
4207.7 7.2Bl 4232.9 
42109 7.2Ht 4238.9 
4226.9 63 Ht 4239.9 
165030 RR Five 11 
4207.7. 6.1 BI 
165202 SS Opnivcut- 
4237.4 12.7 Pt 
165631 RV Hercuris— 
4232.4 110Bi 4246.3 
4237.4 11.0 Pt 42543 


165636 RT Scorpi 
4207.7 [13.5 Bl 
170215 R Opniucnt- 


4237.4 10.2 Pt 4257.3 
4238.9 10.0Ch 4258.3 
4243.4 10.9 Mh 

170627 RT Hercutis— 
4227.4 94WE 4240.5 
4233.3 9.6 WE 4247.3 
4237.4 93 Pt 


170833 RW Scorru— 
4207.7 [13.0 Bl 

171401 Z-OrpniucHi— 

9.3 Pt 


4237.4 


Monthly Report of the 


Est.Obs. 


11.9Sm 
12.2 Sm 
1 


11.7 Wf 
12.4Wf 


NG 


1110Ch 


®.U Pt 


11.1 Wf 
11.0 KI 
11.0 K1 
11 1S¢ 
rt 


wn 


11.4L 


98 Pt 


13.6 Pt 
LS Pe 


8.8 Jo 


6.1Sm 
6.9 Ht 
6.0 Sm 





American Association 


; APRIL, 
Star J.D. Est.Obs. J.D. 
171723 RS Hercvutis 
4227.4 96W£ 4240.5 
4233.3 94WE 4247.3 
4237.4 8&8&Pt 
172486 S OctTaAntis 
4186.8 9.7 Ht 4207.5 
41925 94Bl 42108 
4195.8 10.1 Ht 4219.8 
4200.5 94B1 4226.8 
4200.8 10.0Ht 4238.8 
172809 RU Opiiucnt 
4237.4 94Pt 
173543 RU Score 
4207.7. 12.7 Bl 
174135 SV Scoren 
4207.7 10.4Bl 
174162 W Pavonis— 
4207.7 114Bl1 4238.9 
174406 RS OpniucHi 
4237.4 11.1 Pt 
174551 U ARAE 


4232.9 [12.3 Sm 


175519 RY Hercutis- 


4205.9 9.5Ch 4238.3 
4237.4 11.7 Pt 4246.3 
180363 RK PAvonis 
4210.9 [11.8Sm 4239.9 
4232.9 12.0Sm 
180531 T Hercutis 
4205.9 S88Ch 4239.3 
4224.4 10.6 Wf 4241.1 
4233.3. 11.0W£ 4247.3 
4237.4 11.5 Pt 4250.3 
180565 W Draconis 
4237.4 10.3 Pt 4246.4 


180666 X Draconis 
4246.4 [13.8 Bi 


1925—Continued. 


Est.Obs. 


9.0 WE 
8.8 Wf 


9.7 Bl 
10.3 Ht 
10.3 Ht 
10.6 Ht 
12.0 Ht 


10.9 Ht 


9.4L 


_ 13.7 Bi 
13.7 Wf 
13.4 Bi 


180911 Nova Opniucui No. 4— 
4237.4 13.7 Pt 

181031 TV Hercutis— 
4218.2 99L 4241.1 

181103 RY Opniucni— 
4230.5 13.8 WE 4238.3 
4233.4 13.9W£ 4240.5~ 
4236.4 13.8 Wf 4246.4 
4237.4 13.3 Pt 

181136 W Lyrae- 
4227.4 83 WE 4239.3 
4233.3 8.3 WE 4247.3 
4237.4 79Pt 4250.3 


182133 RV SAGITTARII— 


4207.7 7.5Bil 
182306 T SrErPENTIS— 
4237.4 12.1 Pt 
183308 X OrniucHI— 
4206.0 7.2Ch 4241.1 
4237.4 81Pt 4256.3 
184134 RY Lyrar— 
4237.4 13.5 Pt 


oon 0 
NwD 


W 
W 
W 


heh Ph 
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VARIABLE STAR OBSERVATIONS RECEIVED DuriING ApRIL, 1925—Continued 
Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 
$4205 R Scuti— 19 R SAGITTARI 
4204.0 5.2Ch 4241.1 5.7L 4207.0 [99Ch 42319 92C) 
4206.0 5.0Ch 4241.4 5.8 Pt 4212.0 [10.2Ch 42410 8&7Cl 
4215.8 5.1Kd 4241.4 62Gb 4214.0 108Ch 4241.4 87 Pt 
4218.2 5.1L 42424 54Mh 1033 RY Sacitrat 
42228 5.3Kd 42424 5.7 Pt 4207.7 73Bl 4237.4 7.0Pt 
4227.8 5.3Kd 4243.3 5.8 Pt 4213.0 het 4241.4 6.7 Pt 
4231.3 56Pt 4243.4 5.5 Mh 42320 7.3] 4241.4 7.4L 
4232.4 59Pt 42453 5.6Pt 4236.4 7.1] 4242.4 6.7 Pt 
4235.4 58Pt 42454 5.7 Ml 1 TY Sacit1 
aeayr.@ SSPt 42523 sort 4207.7 [12.4] 
4238.9 59Ch 4258.3 5.6 Mh o SS I 
184300 Nova AguliLAE No. 3 4207.8 |12.‘ 
4206.0 10.3Ch 4238.9 10.4Ch er SW Sac 
4231.3 108 Pt 4241.4 108 Pt 4207.7 11.1] 
4238.9 10.4Ch 4245.3 10.8 Pt 01250 ” eri 
185032 RX Lyrar wn ee ee 
4210.9 124Ch 4231.9 118Ch 191637 L 7 u 
4218.0 122Ch 4237.4 12.3 Pt 4238.3 5 Py 
185437a_S_ CORONAE \USTRALIS 192028 TY ¢ 
4207.7 11.6 BI 4204.0 [11.2Ch 4237.0 [11.2 
185512a ST SAGItTrTarii- 193311 RT Ac ' 
4218.0 12.2Ch 4237.0 11.0Ch 4205.0 10.5Ch 4236.0 8.0 Ch 
4218.2 119L 4241.2 10.2L 47180 9.3¢ 4228 3 7.5 Pt 
185537a R CoroNArE AUSTRALIS 193449 R Cv 
4207.7 11.5 Bl 4204.0 111.3 ¢ 4239.3 128 Wf 
185537b T CononarE AUSTRALIS 4217.0 110.9Ch 4241.4 [11.0 GI 
4207.7 [13.0 Bl 4230.5 124Wf 42463 128 Bi 
185634 Z Lyrat 4233.4 126W£ 4247.3 13.0Wf 
4237.4 12.0 Pt 4238.3 126Bi 4256.3 13.3Cy 
185737 RT Lyrat 4238 12.8 Pt 
4210.9 11.4Ch 4235.9 10.2Ch 1935909 RV A A] 
190108 R AguILat 4241.4 9.7 Pt 
4206.0 70Ch 42389 80Cl v> T I 
4237.4 7.4 Pt 4194.8 [121Sm 42329 11.9Sm 
r90819a RX SAGITTARII 4207.7. 13.0] 4239.9 11.5Sm 
4232.0 11.1 Ch 4226.9 1215S 
190819b RW SaAGiITTARU— _ 194048 RT Cycon1 
pes ~) - 4237.4 99Pt 4204.0 8.8 42414 7.4 P 
praP ies _ 4217.0 4.56 Cn 4241.4 4.90 GD 
190907 TY AQUILAE— 4233.9 7.2( 4246.4 7.3Bi 
4237.4 10.3 Pt 4238.4 73] 4256.3 7.7 Cy 
190925 S LyraE— 194348 TU Cyen 
4210.9 [11.1 Ch 4238.3 14.0Bi 4204.0 [11.2Ch 4233.9 [11.2 Ch 
190926 X LyRAE- 4217.0 {[10.9Ch 4238.4 [14.0 Bi 
4237. 9.1 Pt 194604 X AovuiLat 
190933a RS Lyrag- 4233.6 11.6 Wf 4241.4 12.2 Pt 
4210.9 [11.1Ch 4238.3 10.6 Bi 4240.5 12.2Wf 4246.4 12.4 Bi 
4235.9 11.0Ch 4246.3 10.5 Bi 194632 y Cyen1 
4237.4 10.8 Pt 4204.0 7.4Ch 42319 86Ch 
190967a U Draconis— 4207.0 77Ch 4233.5 89 WE 
4205.9 [10.9Ch 4237.4 13.1 Pt 42120 78Ch 4237.0 87Ch 
4239.0 [10.9 Ch 42140 78Ch 4238.3 88Pt 
191007 W AguiILaE— 42150 79Ch 42393 92 Wt 
4210.9 |10.8Ch 4238.9 [10.8 Ch 42158 8&2Kd 4241.0 89Ch 
191017 T SAGITTARII— 4217.00 79Ch 42473 94Wf 
4214.0 12.0Ch 4241.4 11.4 Pt 42190 81Ch 4258.3 [10.2 Mh 
4232.0 [11.8 Ch 4230.5 86Wf 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING APRIL, 1925—Continued. 


Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 


194929 RR Sacitrariu— 202946 SZ Cyeni— 

4207.8 11.8 Bl 4231.3 93Pt 4242.4 9.0Pt 

195142 RU Sacitrariu— 42324 96Pt 42453 9.5 Pt 
4207.7 9.0 BI 4236.4 88Pt 42462 95Pt 

195553 Nova Cyenr No. + 4237.4 88Pt 42523 88Pt 
4205.0 [10.6 Ch 4236.9 [11.0 Ch 4238.3 8.9 Pt 4243.3 8.9 Pt 
4231.3 12.3 Pt 4238.3 12.4 Pt 4241.4 88 Pt 
4233.4 12.5 Pt 4241.4 12.3 Pt 202954 ST Cyeni- 

4236.4 122 Pt 4245.3 12.3 Pt 4238.3 12.6Pt 42464 12.9 Bi 

195849 Z CyGni— 4238.4 12.7 Bi 
4205.0 11.2Ch 4239.4 9.2W£ 203226 V VuLpecuLAE— 

4230.5 96Wf 4241.4 9.1 Pt 4238.3 8.6 Pt 
4236.0 96Ch 4247.3 9.0WE 203420 R Microscopi— 

195855 S TELEScopii— 4207.8 10.8 Bl 
4207.7 13.2 Bl 203816 S DELPHINI 

200212 SY AQuILAE— 4241.4 9.0Pt 
aGi2 Tis L 4241.4 11.8 Pt 203847 V Cycni— 

200357 S CyGni 4204.0 84Ch 42394 84Wf 
4205.0 [10.7 Ch 4237.4 [15.0 Wf 42120 86Ch 4241.4 7.6Pt 
4230.5 15.2 Wet 4238.4 [14.0 Bi 4218.0 80Ch 42464 7.4Bi 
4233.5 15.1 Wf 4239.4 15.2 Wf 4233.5 83Wf 42473 82WEf 
4236.0 [9.6 Ch 4242.5 [15.0 Wi 4238.4 7.2 Bi 

200514 R CApRIcOoRNI— 204016 T DetpHini— 

4241.4 10.4 Pt 4233.5 15.2Wf 4242.5 15.3 Wf 
200715a S AQuILAE— 204102 V Aovaru 

4237.5 9.7 WE 4242.5 10.1 Wf 4241.4 79Pt 

4241.4 9.8 Pt 204405 T AQUARII- 

200747 R TeLescorii— 4214.0 84Ch 4241.4 108 Pt 
4207.7 8.7 Bl 4240.4 10.6 Ch 

200812 RU AoviLaeE- 204846 RZ Cycent- 

4246.4 [12.0 Bi 4233.5 128 Wf 4246.4 13.0 Bi 

200822 W_ CAPRICORNI 4239.4 12.7 Wt 4247.3 12.2 Wi 
4207.8 [12.5 Bl 4241.4 12.6 Pt 

200900 Z Aout \E— 204954 S INDI 
4211.4 12.0 Pt “41924 84Bl 42074 69BI 

200938 RS Cyen1 4200.4 7.4B1 4207.8 75 Bl 
4204.0 7.7Ch 4231 7.7Cy 205923 R VULPECULAE 
4207.0 78Ch 4231.9 7.5Ch 4233.5 13.1 Wf 4242.5 109 Wf 
42120 76Ch 4235.9 7.3Ch 4241.4 11.1 Pt 
4213.0 74Ch 42383 74Pt 210812 R Eovutet 
4214.0 73Ch 4239.0 7.5Ch 4233.5 113WE 42425 118 We 
4216.0 7.3Ch .4241.0 7.6Ch 42414 121Pt 
4217.0 73Ch 4241.4 70Gb 210868 T CrerHE— 

4218.0 74Ch 42563 7.5 Cy 4207.0 9.3Ch 4241.0 7.9Ch 
4229.0 7.4Ch 4257.4 7.0Gb 4217.0 88Ch 4241.4 67Rt 

201008 R DetrHini 4218.2 83L 42541 7.3Du 
4238.3 13.6 Pt 42290 82Ch 4257.2 7.1Du 

201139 RT SAGitTari 4231.3 85Du 4258.1 69 Du 
4207.8 [12.7 Bl 4232.0 81Ch 4260.2 7.0Du 

201437b WX Cyen1 4233.1 83Du 4260.2 7.0Jo 
4204.0 [10.2Ch 4238.4 11.5 Bi . 


1 210903 RR AguartI— 
4231.4 12.0Cy 4241.4 [11.0 Gb 4241.4 


10.2 Pt 

4235.9 [10.2Ch 4246.4 11.9Bi 211614 X Preasi 

4238.3 12.5 Pt 4256.3 12.3Cy 4233.5 11.9 W£ 42425 12.4WE 
201647 U CyGni— 4241.4 11.8 Pt 

4238.4 88 Pt 42573 89Jo 212030 S Microscop11i— 

4238.4 8&7Bi 42583 99 Mh 4207.8 10.0 Bl 

4246.4 86 Bi 213244 W Cycni— 
202240 U Microscopti- 4215.8 61Kd 42278 61Kd 


4207.8 11.6 Bl 42228 60Kd 42378 6.0Kd 
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VARIABLE STAR OBSERVATIONS RECEIVED DuriING AprRIL, 1925—Continued. 


Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs 


213753 RU Cyeni— 220133a RY Prcasi— 
4241.4 84Pt 42424 84Pt 
213843 SS Cycni— 222439 R LACERTAE 
4192.5 96Ch 42369 11.6Ch _ 4242.4 12.2 Pt 
4213.0 103Ch 42374 118Pt 222867 R Inpi—_ 
4214.0 98Ch 4238.3 11.8 Pt ___ 4195.4 [13.5 Bl 
4215.1 87L 4238.4 11.8Bi 230759 V Cassiopeiar 
4218.1 84L 4239.0 11.9Ch 4231.3 76Du 42544 80Du 
42199 83Ch 4239.4 11.9Wf 4234.4 76Du 4257.2 81Du 
4223.1 84WE 4240.55 11.5 Wf 42424 7.5 Pt 42582 83Du 


4229.0 86Ch 4241.1 114L 231878 RU Cerner 


4229.1 9.0Wf 4241.4 118 Pt sapere) 9.5 Ch 

4230.5 9.2WE£ 42424 11.5Pt 7252848 z ANDROMEDAE- - oe 

4231.3 10.2Pt 42425 11.3 Wf anes an W3Ch 4242.4 9.5 Pt 

7 Cy 5 > 2IIIII NDROMEDAE 

4231.4 9.7 Cy 4245.3 11.8 Pt PAS a pe — 

42319 10.1Ch 4246.3 11.3WE£ ,,,,,-7179: 8Ch 4242. 6 Pt 

4233.4 11.0 Pt 4246.4 11.2 Bi 233815 R Agi \R M— a . 

4233.5 10.3Wf 4247.3 13WE ,,.. 4193.6 83Ch 4195.5 8.0Ch 
4233.9 103K1 4250.3 11.6 W£ 799996 Z ASSIOPEIAE— eee 
4235.9 11.2Ch 4252.3 11.7 Pt 4227.2 144Wt 4236.4 14.2 We 
4236.4 10.9Wf 4256.5 10.5 Cy pp 136 yh 4239.4 14.3 Wf 
23 7P 7am Pe 3.0 Ly 

ais te Cate 235053 RR CassiopEiAE— 
4241.4 68 Pt 4195.6 [10.2 Ch 


235209 V CET! 
4192.4 10.1 Bl 
2352605 R TucANat 
4195.8 [12.9Sm 4226.8 [12.6 Sm 


214024 RR PerGAsi— 
4233.5 12.1 Wf 4242.5 12.8 Wf 
4241.4 12.6 Pt 


214247 R Gruis— 4205.8 [12.9 Sm 
4195.4 12.0 Bl 235350 R CASSIOPEIAE 
215605 V PrGAsi— 4232.00 75Ly 4235.0 7.2Lv 
4241.4 8.0Pt 4233.0 7.6 Ly 
215934 RT Prcasi— 235939 SV ANDROMEDAE— 
42413 9.6 Pt 4242.4 10.0 Pt 
Observers, 30. Number of Observations, 2257. Number of Stars, 357. 


Volume 1, No. 3, of “Variable Comments” has been recently distributed to 
all our members. Those members, especially those recently elected to our ranks, 
who lack copies of the earlier numbers, may obtain them by addressing the 
undersigned at the Harvard Observatory, Cambridge, Mass. 


Members are requested to prepare their monthly reports in as nearly final 


shape for printing as is possible, and to see that they are mailed so as to reach 
the Recording Secretary about the 20th of each month. 


The following observers have contributed to this report: Messrs. Allen, “AI” 
Baldwin, “BI”; Berman, “Bi’; Bouton, “B”; Brocchi, “Br”; Cilley. “Cy” 
Chandra, “Ch”; Dautremont, “Dt”; Dunham, “Du”; Gaebler, “Gb”; Henry, 
“Hy”; Houghton, “Ht”; Jones, “Jo”; Kanda, “Kd”; Kohl, “Kh”; Lacchini, “L”; 
Leavenworth, “Lv”; Mrs. Lytle, “Ly”; Marks, “Mx”; Marshall, “Mh”; Menzel, 
“Mq”; Peltier, “Pt”; Rhorer, “Ro”; Schuller, “Sh”; Skaggs, “Sg”; Smith, “Sm”; 
Waterfield, “Wf; Braid-White, “Wb”; Yalden, “Ya”; Miss Young, “Y” 

Leon CAMPBELL, Recording Secretary. 


May 9, 1925. 
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COMET NOTES. 


Professor A. O. Leuschner, director of the Students’ Observatory at Berke- 
ley, California, has kindly sent at our request the following elements and ephem- 
erides of the three comets now visible. He made use of the air mail service to 
get the matter to us in time for this issue of PopuLAR ASTRONOMY. 

According to the ephemerides, Comet a (Schajn) is moving very slowly, 
making a loop in the constellation Sextans. It is too faint for the amateur to 
observe. 

Comet b (Reid) is making a larger turn in the southern constellation Cen- 
taurus and during July will be moving southwesterly, about 10° north of the 
Southern Cross and the bright stars Alpha and Beta Centauri. It will be theo- 
retically at its brightest during June and July. 








DIAGRAM OF THE OrpiT oF Comet c 1925. 


Comet ¢ (Orkisz) is passing through the north polar region of the sky, being 
nearest the pole (within 8°) on June 1, in the constellation Ursa Minor, about 
to cross into the blank constellation Camelopardalus. Thence in July it will move 
southward and eastward through the head of Ursa Major (the Great Bear). 

Both comets b and ¢ are bright enough for amateurs to follow with small 
telescopes, although the latter will diminish quite rapidly in brightness. The 
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reason for this will be evident from the accompanying diagram of the orbit of 
Comet c by one of the students in Practical Astronomy at Carleton College. 
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DIAGRAM SHOWING THE APPARENT PATH 0} 
Comet c 1925 AMONG THE STARS 


Second Elements and Ephemeris of Comet a 1925 (Schajn). 
Computers: H. B. KAster AND Miss K. Prescott. 


OBSERVATIONS. 


1925 Ge. C. T. a (1925.0) 5 (1925.0) Observer 
Mar. 25.9680 11 44 07.3 -1 53 55.1 Vinter-Hansen Copenhagen 
Apr. 3.1835 11 29 31.24 2 32 40.5 Van Biesbroeck Yerkes 
Apr. 24.32941 10 56 00.94 3 51 26.4 Jeffers Lick 
ELEMENTS. 
T = 1925, September 6.3291 
w = 205° 38’ 3075 
357 29 24.6 + 1925.0 
i = 146 42 OO.8 
q = 4.182322 
RESIDUALS O & 
Date Aa Ab 
Mar. 26 00 14.1 
Apr. 3 OO 0.0 


Apr. 24 00 0.0 
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CONSTANTS FOR THE EQuator 1925.0. 

r [9.999875] sin (297° 44 2377 + 
r [9.993584] sin ( 27 58 426+ 47 
r [9.236246] sin (199 50 12.14 2 


I 


ae 
I 


EPHEMERIS FOR GREENWICH MIDNIGHT. 





1925 True a True 6 log A Br. 
h m s C , ” 
May 20.0 10 28 24.5 +4 29 04 0.6032 0.78 
24.0 25 27.4 4 29 15 0.6107 
May 28.0 bo 20:9 4 28 02 0.6182 0.72 
June 1.0 20 32.7 4 25 28 0.6255 
5.0 18 32.9 4 21 38 0.6326 0.68 
9.0 16 50.1 4 16 34 0.6396 
13.0 15 23.1 4 10 22 0.6464 0.64 
17.0 14 10.9 4 03 02 0.6529 
21.0 13 12.6 3 54 39 0.6592 0.61 
25.0 I2' 27.2 3 45 14 0.6652 
June 29.0 11 53.6 3 34 52 0.6708 0.58 
July 3.0 11 30.6 3 23 34 0).6762 
7.0 i 7.5 sr Zz 0.6812 0.55 
11.0 11 13.4 ae 2 0.6859 
15.0 i 17.3 2 44 31 0.6902 0.53 
19.0 11 28.6 2a oo 0.6943 
23.0 11 46.5 2 14 29 0.6979 0.52 
27 .0 12 10.1 1 58 22 0.7011 
July 31.0 10 12 38.6 +1 41 32 0.7040 0.50 


The unit of brightness is that of March 25. The residuals of a subsequent 


observation by Jeffers, Lick, on May 1, are 


O—C Aacoss8 —0210 O C As 00” 


Third Elements and Ephemeris of Comet b 19 
Computer: A. D, MAXWELL 


OBSERVATIONS. 


1925 Gr. C. T. a (1925.0) 6 (1925.0) 
h m s , ” 
April 6.43274 13 16 39.17 —23 31 30.6 
24. 26810 12 51 00.90 — 2803 07.6 
May 2.26500 12 38 43.79 —29 53 49.6 
ELEMENTS. 
T = 1925, July 30.0129 Gr. C. T. 
w = 258° 58’ 1278 ) 
= 6 08 17.7 } 1925.0 
i= 27 12 13.5 


log g = 0.214989 


ResipuaALs O—C 


Date Aa ra¥;) 
April 6 0 —15 
24 0 0 

May £ 0 0 


CONSTANTS FOR THE EQuator 1925.0. 

a r [9.999481] sin (354° 26’ 0179 + 7) 
y = r [9.804097] sin (267 49 47.3 + v) 
z r [9.887877] sin (262 07 40.4 + wv) 


| 





25 (Reid), 


Observer 


Jeffers 
Jeffers 
Jeffers 


Lick 
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EPHEMERIS FOR GREENWICH Civit Mipnicurt. 


1925 True a True 6 log A Br. 
h m ‘ ’ 
May 25.0 12 11 54 —34 24.8 0.026 1.4 
27.0 10 32 —34 46.8 
29.0 09 22 —35 08.7 
May 31.0 08 25 —35 30.7 
June 2.0 07 40 —35 52.8 0.031 1.4 
4.0 07 08 —36 15.0 
6.0 06 49 —36 37.5 
8.0 06 42 —37 00.1 
10.0 06 49 —37 23.1 0.037 
12.0 07 09 —37 46.3 
14.0 07 42 —38 09.8 
16.0 08 28 —38 33.8 
18.0 09 28 38 58.1 0.045 1.4 
20.0 10 42 —39 22 9 
22.0 12 09 —39 48.1 
24.0 3 50 fi} 13.7 
26.0 15 44 -4() 39.8 0.053 
28.0 ig 52 —41 06.3 
June 30.0 20 14 —41 33.3 
*July 2.0 22 50 —42 00.7 
4.0 25 39 42 28.5 0.062 1.4 
6.0 28 42 42 56.7 
8.0 32 00 ~43 25.3 
10.0 35 32 43 54.1 
12.0 39 18 —44 23.2 0.071 
14.0 43 18 44 52.4 
16.0 47 33 —45 21.8 
18.0 52 04 45 51.3 
20.0 12 56 49 46 20.8 0.080 1.4 
22.0 13 01 50 46 50.3 
24.0 07 06 47 19.6 
26.0 12 38 47 48.7 
28.0 18 26 48 17.5 0.090 
July 30.0 24 30 48 45.9 
Aug. 1.0 30 49 49 13.8 
3.0 37 25 49 41.0 
5.0 44 16 50 07.4 0.100 1.2 
7.0 51 23 50 33.0 
9.0 13 58 46 =e ST 6G 
11.0 14 06 25 —51 20.9 
13.0 14 19 51 43.0 0.111 
15.0 22 27 —52 03.7 
17.0 30 50 52 22.9 
19.0 39 27 —52 40.4 
21.0 48 17 52 56.1 0.124 1.1 
23.0 4 57 19 53 10.0 
25.0 15 06 31 —53 21.8 
27.0 15 54 53 31.5 
29.0 ao Ze 53 39.1 0.139 
Aug. 31.0 35 04 53 44.4 
Sept. 2.0 44 48 —53 47.3 
4.0 15 54 37 —53 47.9 
Sept. 6.0 16 04 28 53 46.1 0.155 0.9 


Sept. 6 correction to ephemeris for narabolic orbit with different distribution 
of residuals of basic observations +15* and +071. 

The unit of brightness is that of April 24. According to these elements the 
telegraphic position of March 24, on which the first and second preliminary ele- 


ments issued April 6 and 12 were based. appears to be in error, O—C, by ap- 
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proximately —30” in a and +30” in 6. This observation was interpreted as an 
apparent place. If it was referred to the beginning of the year the errors in a 
and 6 should be diminished by the reduction to the beginning of the year. The 
period resulting from this observation is therefore incorrect. Owing to the dif- 
fuseness of the comet, it did not seem advisable to modify the foregoing results 
so as to remove the departures from the parabola, which, as usual, have been 
concentrated in the first declination. 

Announcement of the foregoing result has been deferred pending further 
examination of the available observations. 


Second Elements and Ephemeris of Comet c 1925 (Orkisz). 


Computers: J. D. SHEA ANpD A. P. ALEXEIEVSKY. 


OBSERVATIONS. 


9925 ‘Ger. C. T. a (1925.0) 5 (1925.0) Observer 
April 6.53669 22 28 09.17 +18 06 04.4 Jeffers Lick 
12.52207 34 30.96 24 41 31.9 Jeffers 
24. 46390 50 45.45 39 30 39.1 Jeffers 
2847065 57 53.58 44 53 17.6 Jeffers ° 

28. 48848 22 57 55.64 +44 54 47.1 Jeffers 


The preliminary orbit, published in Harvard College Observatory Bulletin, 
No. 818, April 13, 1925, was based on the observations of April 5, 6, and the 
mean of the two observations by Jeffers on April 7. The present orbit was ob- 
tained by differentially correcting the original orbit on the basis of the observa- 
tions of April 6, 12, and the mean of the observations of April 24. 


ELEMENTS. 


T = 1925, April 1.38850 
wo = 36 Zz 25-91 

= 318 1 20.0}1925.0 
i= 99 59 2.0 


log g = 0.044952 


RESIDUALS. 


O i April 6.5 April 24.5 
cos6 Aa iS +072 
Ad +7.9 sss) 4 


CONSTANTS FOR THE EQUATOR 1925. 
x =r [9.876444] sin (134° 54’ 22°77 + vw) 
y = r [9.901988] sin (266 18 2.7 + v) 
s =r [9.950769] sin ( 18 41 48.6 + v) 


EPHEMERIS. 


1925 Gr. C. T True a True 6 log A Br 
May 20.0 0 26 38 +73 29.9 0.187 0.78 
~ 22.0 0 47 42 75 43.9 0.192 
24.0 1 14 56 77 46.6 0.198 
26.0 1 50 44 79 33.7 0.204 
28.0 2 37 32 80 59.5 0.210 
30.0 3 36 01 +81 56.0 0.217 0.60 


The unit of brightness is that of Apri! 12. 
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GENERAL NOTES 


American Astronomers to Attend the Meeting of the Interna- 
tional Astronomical Union. — A goodly list of American astronomers will 
attend the meeting of the International Astronomical Union at Cambridge, Eng- 
land, this summer. Secretary Joel Stebbins of the American Section kindly 
furnishes the following list of those who plan to attend: 

From the United States: H. D. Babcock, Benjamin Boss, E. W. Brown, Miss 
Annie J. Cannon, W. W. Campbell, W. K. Green, Miss Eleanor A. Lamson, A. O. 
Leuschner, W. J. Luyten, S. A. Mitchell, Miss Cecilia Payne, Captain Edwin T. 
Pollock, C. E. St. John, Frank Schlesinger, Harlow Shapley, Ludwik Silberstein, 
Frederick Slocum, Joel Stebbins, Adrian van Maanen, Wm. Tyler Olcott. 

From Canada: C. A. Chant and J. S. Plaskett. 

With the ladies accompanying the members the American contingent will 
number about thirty. 





A Correction. — | notice in the newspaper story sent out by Science 
Service during the last week that I am credited with the statement that Professor 
Richard Schorr, of the Bergedorf Observatory, has rediscovered Tuttle’s comet. 
I know nothing of this and hope the newspaper story will not mislead you. The 
Science Service writer in Washington apparently confused the names Shajn 
(or, in German, Schain) and Schorr. 


I do not know why Tuttle’s comet was 
introduced. 


HARLOW SHAPLEY. 
Harvard College Observatory, Cambridge, Mass., April 2, 1925. 





Proper Motion of Proxima Centauri.—In the Harvard Observa- 
tory Bulletin 818, Dr. W. J. Luyten gives the results of a determination of the 
proper motion of this faint associate of Alpha Centauri from nine photographic 
plates taken during the interval 1889-1902. He obtains for the most probable value 
of the annual proper motion 3790+ 0703. He says: “If we are allowed to 
assume that the space motions of 4 Centauri and of Proxima Centauri are exactly 
the same, the above value for the proper motion leads to a parallax of the latter 
of 0°80 + 0°01.” 

This makes the faint star about one-sixteenth nearer us than the bright 
star Alpha Centauri. 





An Interesting Observation of the Shadow - Bands at the 
Eclipse of 1925.—The following note on the shadow-bands seen at the eclipse 
of 1925 was written by Miss Fanny B. Catlett, a first-year student in Wellesley 
College, and handed to me a few days after the eclipse. Miss Catlett was 
unable to go with the majority of the Astronomy students into the path of total- 
ity, and observed the eclipse at Wellesley, about thirty-five miles north « 


f the 
edge of the moon’s shadow. 


“With so many things to look for at New London you may not have noticed 
what I had time to see about the shadow bands here at Wellesley. All around 
they were rather faint and comparatively thin and far apart; but 1 was standing 
near the edge of the shadow of a house and I noticed that beyond the shadow of 
the chimney the shadow bands were wider, more distinct and more numerous. 
They seemed to whirl across with the top of the chimney for a center. The 
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chimney must have been giving out shimmering heat like that we see over regis- 
ters but I did not see any smoke. Can it be that the heat-waves in the atmosphere 
cause the shadow bands, since increasing the heat increases them so?’ 


If there were any doubt that the shadow-bands are the shadows of at- 
mospheric waves produced by the diminished disk of the sun, Miss Catlett’s ob- 
servation, like that described by Mr. Preston R. Bassett in PopuLAR ASTRONOMY 
for April (page 284), should dispel it. 


Joun C. DuNcAN, 





Astronomical Conference at Yerkes Observatory.—On May 23 
the astronomers of the Chicago sector mobilized at the Yerkes Observatory for a 
meeting of informal discussion. There was a brief session in the morning under 


the chairmanship of Professor H. C. Wilson. Dr. Comrie opened the discussion 


on the question of what positions should be used in publishing observations of 
asteroids and comets. The following opinions crystallized out of the discussion: 
That for both photographic and visual observations of asteroids and comets, 
mean places for the beginning of the year should be used to the exclusion of 
other alternatives. For visual observations this place should be mean place of 
the comparison star plus te and Ad, each corrected for differential refraction. 
The other differential corrections are left to the computer. The opinion was dis- 
tinctly against the adoption of new terms, such as “true mean place” or “astro- 
visual,” or even “astrographic place.” Dr. Comrie gives a résumé of the dis- 
Since the meeting Mr. Merton’s paper, “The re- 
duction and publication of observations of minor planets and comets,” (M. N. 85, 
513) has been received. 


cussion in this issue, page 382. 


After this discussion the group met for dinner with the following astrono- 
mers and guests seated: Misses Calvert and Douglass, Messrs. Barrett, Bartky, 
Blakslee, Bobrovnikoff, Comrie, Comstock, Crew, Fath, Fox, Frost, Hussey, 
Jewell, Kunz, Lassovszky, Lee, LeMaitre, MacMillan, Moulton, Ross, Spence, 
Stebbins, Struve, Urie, Van Biesbroeck, Van der Linden, and Wilson. 

The program for the afternoon session consisted in the following discussion : 

Professor W. D. MacMillan, “The Two-Body Problem with Diminishing 
Mass.” 

Mr. Walter Bartky, “Ephemerides for Comets and Asteroids without the 
Computation of Elements.” 

Professor F. E. Ross, “The Application of Color-sensitive Plates in Astro- 
nomical Photography” and “Proper Motions with the Blink Microscope.” 

Professor E. B. Frost, “Report on Barnard’s Milky Way Atlas.” 

Mr. E. Van der Linden, “Effective Wave-lengths.” 

The following additional discussions were on the program, but were not 
heard for want of time: 

Professor G. van Biesbroeck, “A Short Method of Reducing Stellar Radial 
Velocities to the Sun.” 

Mr. Bobrovnikoff, “The Spectrum of Orkisz’ Comet.” 


It was moved and carried that the group suggest to the American Astro- 
nomical Society the desirability of making collections of photographs of groups 
of astronomers and of individual astronomers. 

A second motion was proposed and carried that a committee be appointed 
to consider the organization and name for the group which has been meeting in- 


formally for three years. Professor George C. Comstock, who presided at the 
afternoon meeting, appointed the committee of the following personnel: Messrs. 
Frost, Moulton, Stebbins, Hussey, and Fox. 





